


1886, 


APRIL 17, 





Municipal Engineering; Paper No, 3." 
PROVIDENCE, RHODE ISLAND. 





(Continued from Page 125). 


City Engineer. 
The City Engineer is annually appointed by 
the City Council. Following is the ordinance 
defining the duties of said office :— 


An ordinance defining the duties of City En- 
gineer. Approved, March 10, 1877. 
His ordained by the Qity Cowncil, of the City of Provi- 
dence, as follows: 


Sec.1. The city engineer shall perform all such 
services for the city of Providence, as properly come 
under the direction of acivil engineer or surveyor, He 
shall be consulted on all matters relating to public im- 
provements of every kind, where the advice of an en- 
gineer or surveyor would be of service. He shall take 
charge of all such structures and public works of the 
city, as the city council, or either branch thereof, or 
any committee of the city council, or either branch 
thereof, or commissioners appointed by the city council 
may direct; and under their direction he shall prepare 
all plans and specifications for such structures and 
public works, and shall prepare or cause to be pre- 
pared, under their direction, all contrects for the same, 
and ifrequired by them, he shall measure or cause to 
be measured, all work done by contract for the city, and 
shall certify to the same. 

Src. 2. Said engineer shall make such surveys, plans, 
estimates, and descriptions, and take such levels as 
may be required of him by the mayor, the city council 
or either branch thereof, or any committee of the city 
council or either branch thereof, or commissioners ap- 
pointed by the city council. He shall prepare all such 
plans, statements and estimates, and furnish all such 
information in relation to the grading, laying out. en- 
larging, straightening, or otherwise altering streets, as 
may be required by the city council or either branch 
thereof, or any committee of the city council or either 
branch thereof, or by the highway commissioners; and 
shall, whenever required, furnish the city solicitor with 
all necessary description of lands, 

Sec. 3. Said engineer may employ such assistants as 
shall be necessary to perform the services which may 
be required of him, and may fix their compensation, 
such appointments and compensation to be approved 
by the committee on the city engineer’s department. 
In addition to the persons ordinarily employed in his 
department, he may obtain such additivnal assistance, 
from time to time, as he may require, and may dis- 
charge any assistant employed in his department. 

Sxc. 4. Said engineer shall annually, and oftener if, 
in his opinion, it shall be necessary, or if required by 
the advising committee on bridges, make a careful ex- 
amination of all the bridges within the city limits, and 
make to said committee such reports respecting their 
condition as to safety, need of renewal or repairs, as the 
exigency of the case may require. 

Src. 5. Said engineer shall be the Chief Engineer of 
the Providence water-works, and shall take such charge 
of the sources for the supply of water and the several 
reservoirs and all other structures, works and property 
connected with the water-works, as the board of water 
commissioners may require; he shall perform all such 
services in relation to the water-works as may be re- 
quired of him by said board, or by the city council and 
shall furnish all such plans and estimates in relation to 
the water-works, as may be required by the joint com- 
mittee of the city council on water. He shall, at his 
discretion, cause observations of the height of the 
water at the sources, the pipe chambers and several 
reservoirs, to be made daily, or oftener, in order to es- 
timate the daily consumption of water inthe city. He 
shall also prepare all plans for the construction of 
sewers, and perform all such duties in reference to the 
construction, reparation or maintenance of the sewers 
of the city, as the board of water commissioners or the 
city council may require, and shall make such estimates 

and furnish such information in relation to the exten- 
sion of the sewage system, as may be required of him 
by the joint committee of the city council on sewers. 

Sec, 6. Said engineer shall annually, and whenever 
in his opinion it shall be necessary, or whenever he shall 
be required by the board of water commissioners, make 
a careful examination of all the reservoirs, structures, 
works and property connected with the water-works, 
and also of all the sewers, catch-basins and man-holes, 
connected therewith, and make such report to said 
board, respecting their condition, safety, need of re- 
ae or repairs, as the exigency of the case may re- 
q 

Sec, 7. Said engineer shall, on or before the fifteenth 
day of February. in each year, present to said board a 
report of the general condition of the water-woiks and 
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sewers, with a detailed statement of all expenditures 
in his department relating to the same, and such other 
matters as he or the said board may deem expedient. 

Sec. 8, Said engineer shall annually, in the month of 
January, present to the city council a report in relation 
to the city engineer’s department. in addition to other 
reports which he is herinbefore required to make 
showing the number of persons employed, the detailed 
expenses of the department, the general nature of the 
work, the condition of all structures that have come 
under his supervision, that are in process of construc- 
tion or that have been completed during the year, and 
such other general information in relation to the same 
as he may deem expedient. 

Sec. 9. Said engineer shall have the custody of all 
plans relative to all work under his charge, and shall 
keep the same properly classified and indexed; he shall 
furnish such plats relating to the streets and high- 
ways, as may be required in the office of the city clerk; 
he shall keep a reeord, with proper references and in 
dex, of the location of all stone or other bounds which 
have already been, or which may be hereafter set, for 
the purpose of detining the lines of any highway, street 
or avenue of the city; and he shall also keep a record. 
alphabetically arranged, of all highways, streets or av- 
enues ‘in the city, which have already been or may 
hereafter be declared public highways, with the date of 
such declaration. 

Sec. 10. Saidengineer shalt define the lines of all 
streets or highways for persons who have given notice 
oftheir intention to build upon land abutting upon 
such street or highway, and he shall properly mark 
such line upon said estate, and shall also mark “pon 
such estate the established grade of said street or high 
way in front thereof. 

Sec. 11. Said engineer sha'l, whenever he deems it 
expedient, inspect all work being done for the city 
either by contract or otherwise, in which the services 
of an engineer or surveyor may be required, and shall 
earefully note any and all defects in said work, and re- 
port the same to the department, oc officer of the city, 
agent or agents under whose supervision the said work 
is being done, and shall also report the same to the 
committee on the city engineer’s department. 

Sec. 12. Said engineer shall report to the committee 
on the city engineer’s department, as soon as practi 
eable, any work for the city which is not being done in 
accordance with the plans prepared by him for said 
work, and is hereby authorized to stop the prose ution 
thereof, and such work shall stop, until the ¢. mmittee 
on the city engineer's department, or the city council, 
shall direct it to be continued. 

Sec. 13. The committee on the city engineer's de- 
partment shall approve all bills and expenses, whether 
for services, materials, or other matters, contracted by 
the city engineer, provided. that the amount so al- 
lowed shall not exceed the amount appropriated there- 
for by the city council. 

Sec. 14. All ordinances or parts of ordinances ineon- 
sistent with the provisions of this ordinance, are here- 
by repealed. 


Organization of Office, ete.—The City Engi- 
neer’s office is located on the third floor of 
the City Hall, occupying the westerly portion 
of said floor. 


The office is divided into three apartments: 
The first room contains the private offices of 
the City Engine r and the general business of- 
fice. The second or center room is occupied 
by the Bridge and Harbor, Street Line and the 
Highway Departments, together with the en- 
gineer in charge of Parks. The third room is 
occupied by the Sewer, Water-works and City 
Property Departments, together with engi- 
neers in charge of North Burial Ground and 
the Brook street District. The average force 
employed in the office is 33, and is divided into 
the several departments as mentioned above, 
an assistant engineer having charge of each 
department. The duties assigned to each de- 
partment are as follows: 


Bridge and Harbor Departments.—For sur- 
veys, plans and estimates for bridges, and su- 
perintendenoce of construction and repairs of 
same, together with all work relating to 
bridges or harbor. 


Street Line Departments.—Defining street 
lines, making surveys and maps for street re- 
lays, widenings or extensions, location for tel- 
egraph or telephone poles, and miscellaneous 
work pertaining to railroads, etc. 


Highway Departm’t.—Superintendicg, mark- 
ing lines and grades for and estimating the 
ecostof street construction, together with the 
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inspection of stock for street construction, de- 
fining established grades, designing and de- 
fining proposed grades and making profiles 
for water pipe estimates. 

Sewer Department :—Superintending and giv- 
ing lines and grades for sewer construction, 
making preliminary surveys and plans, fin- 
ished plans and sections, private drains, esti- 
mates and all work relating to sewers. 

Water-works Department.—For estimating 
the cost of and work for the extension of water 
pipes, engine and water calculations, meter 
work and work all relating to water-works. The 
meteorological records are also kept by this 
department, standard and self registering in- 
struments being used for the purpose. 

City Property Department.—Surveys, maps, 
examination of titles and all work relating te 
city property. 

Brook Street District.--Lines, deseriptions, 
plans, ete., relating to this district. 

North Burial Ground,—All surveys, plans, 
ete.,relating to said ground. 

Parks,—Surveys, plans, estimates and engi- 
neering work relating to parks. 

TO BE CONTINUED. 
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American Railroads as seen by an English 
Engineer. 


The following abstract of the paper of Mr. 
Gordon is taken from the last Engineering. 

Many of our readers will remember the 
genial author as being present at the Buffalo 
Convention: of the American Society of Civil 
Engineers: 

At the ordinary meeting of the Institution of Civil 
Engineers held on Tuesday, the 16th of March, Mr. 
Edward Woods, vice-president, in the chair, the first 
paper read was “On the Economical Construction and 
Operation of Railways in Countries where small re- 
turns are expected, as exemplified by American Prac- 
tice,”by Mr. Robert Gordon, M, Inst. C. E. 

In a paver read before the American Society of Civil 
Engineers, Mr. Edward Ba'es Dorsey stated. that while 
the 18,681 miles of railway in the United Kingdom in 
1883 had cost over 40,000/, per mile, at the same date 110,- 
414 miles had been completed in the United States, at a 
cost averaging 12,4001. per mile, the cost of operation for 
the former being about 2000/ per mile, while for the lat- 
ter it was 880/. during 1883, The ton-mileages of the two 
systems were 9,589.786,848 and 44,064 923,445; and passen- 
ger mileages 5,494,801,496 and #,817,684,503 respectively. 
The average rates charged were 0.01d. and 0.0012d. per 
ton-mile and 0.01165d. aud 0.0121d. per passenger-mile 
respectively. On the Baltimore and Ohio Railroad 
which was the most extreme type amongst the great 
trunk lines of the American method of construction, 
with high summit level, steep gradients, and sharp 
eurves, the author found that the extra cost of work- 
ing due to.these difficulties, was only 8 per cent. In 
deducing a comparison, it should be remembered that 
the greater portion of the English lines had double 
tracks, while the larger part of the American mileage 
“was single. Again, while most of the land belonging 
to the American companies cost them nothing, it was 
computed that in England fancy prices for land nad 
added from 40001. to 50001. to the average cost of the rail- 
ways per mile. On the other hand inflation and watering 
of stock were computed to have added from 2000/, to 3000/, 
per mile to the cost of American roads. The actual 
charges for construction were probably %5,000l. per 
mile in the United Kingdom, and 10,900/. in the United 
States. Hence, railway construction must be carried 
out more economically in America than in England and 
Europe generally. Mr. Dorsey claimed that a railway 
could be constructed on the American system at from 
one-half to one-fourth the cost of the English system, 
and be in working order in from one-half to one- 
fourth the time. 

The essential differences between American and 
Engli-h practice originated in the universal use by 
the former of the bowie truck, with short rigid wheel- 
base and flexible connections between the wheels and 
bodi«cs for all rolling stock, as compared with the gen- 
eral use of longer wheel-base and more rigid con- 
nections by the latter. 

The working of the railway system in North America 
had been undergoing a great revolution within the 
last few years, owing, first, to the introduction of steel 
rails and rigid fishplates; and, secondly, to the very 
severe competition between the leading trunk lines 
for the east and west heavy freighttraffic. Bridges had 
been strengthened or replaced; loads of 40,000 pounds 
to 50,000 pounds were carried on the old cars, which 
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used to take only 20,000 pounds; newer and stronger 
designs were being produced, and while every effort 
was being made to keep down the dead weight of cars 
to below 20,000 pounds, paying loads of 60,000 pounds 
and 70,000 pounds, and even more were regularly given 
to them. There was astrong tendency in America, in 
industrial processes, to adopt types capable of auto- 
matic reproduction in identical forms. Several points 
of the railway system came within the scope of this 
tendency. Probably by the end of 1884 nearly all the 
broad gauge lines in the United States would be 
brought to the standard gauge of 4 feet 8% inches. For 
some years the Louisville and Nashville Railroad (2400 
miles long) had been prepared, so that, by turning 
down the blank collars in the axles, all the rolling 
stock would be reduced from the 5 foot gauge at-a short 
notice. It was the practice to run cars belonging to 
one line over almost every other line, the owners often 
not regaining possession of their stock for months or 
years. The Master Car-Builders’ Association and kin- 
dred societies, were trying to introduce uniformity of 
shape and size in the tops of the rails and in the 
treads and flanges of the wheels; and a standard 
freight car-truck was also the object of much solicitude. 
Hitherto the only standard article universally accepted 
was the freight-car axle. There had been a tendency 
of late years to resort to steel-tyred wheels, the life of 
some of which averaged over 300,000 miles, and which 
in the end proved more economical than in the cheaper 
cast-iron wheels. 


Under the guidance of Mr. M. N. Forney, effcrts had 
been made for some years to secure the establishment 
of a standard freight-car truck, and with the active 
eoncurrence of many experienced builders, there was a 
prospect of this being adopted. The proposed truck 
had a wheel-base of 5 feet. Its frame-work was of the 
so-called diamond type, the name being taken from 
the shape of the sides. The car body was loosely con- 
nected toit by a center-pin held vertically inthe middle 
of the bolster, on which it could turn a complete circle, 
The bolster rested on springs, and might be either rigid 
laterally or have a swing motion. In passenger car 
trucks the bolster and spring plate were carried on 
side-equalizing bars, which rested on the axle-boxes, 
and further lessened shocks from the road-bed by ad- 
ditional springs. In principle all the trucks, whether 
for cars or engines, were the same. and aimed at giving 
the greatest amount of ease of motion compatible with 
safety. This flexibility, with theehort rigid wheel-base 
of 5 feet, was characteristic of the American freight car, 
as compared with the absence of the flexibility and 
long rigid wheel-base of 8 feet or 9 feet in an English 
goods wagon, and these qualities enabled the former 
to work well on rough roads, with sharp curves, that 
the latter could not run upon, Designs for standard 
trucks for the Pennsylvania Railroad, and for the 
Union Pacific narrow-gauge line, were described. The 
truck for the former line was for cars to carry 60,000 
pounds, It was built entirely of iron. The Union Pa- 
cifle parrow-gauge truck was to carry cars with 40,000 
pounds burden, or the same as the standard gauge car 
trucks. Its wheel base was 4%: feet, or 6 inches less than 
thatofthe standard truck. With the exception of the 
bolster and spring plate, which were of wood, all the 
parts of the standard truck were of iron; and it would 
be possible to substitute iron, as in the Pennsylvania 
truck for the wood. In this case every separate part 
might be reproduced with accuracy; and, ifastanda d 
of strength and quality of metal could be secured, 
there would be a complete interchangeability of the dif- 
ferent items, and aconsequent reduction of cost, both 
in the material and in the labor of putting the parts 
together. In the author’s opinion this standard 
freight car truck, having established itself by the 
the survival of the fittest, was likely to become the in- 
itial point and «nit of reference for ordinary railway 
work in the future. As a rule only two trucks were used 
to each car, but latterly a third truck had been intro- 
duced under the center of the car body. 

The hopper gondola car of the Pennsylvania Rail- 
road was designed to carry 60,000 pounds, and weighed 
only 19,800 pounds. By dispensing with the hopper it 
becomes a plain gondola car, and if the sides were re- 
moved it was a common flat car. 

The author did not consider that any claim could be 
made for exceptional economy in the conveyance of 
passengers in America, nor was the service more effi- 
e'ent than in England. 

The practice was becoming general, and opinion was 
universal in favor of automatic brakes being applied to 
freight cars, preference being given to separate appli- 
cation on every wheel. The Westinghouse air brake 
was extensively used, but its expense was against its 
universal adoption. 

In American locomotives, the solid bar frame was 
retained, generally forged throughout, and it was rig- 
idly connected to the boiler, forming with this a com- 
plete truss. Outside cylinders were universal in 
American practice, with steel fire-boxes, cast-iron 
wheels, and equalizing bars for all the wheels. In en- 
ginee with long wheel-base alternate sets of wheels had 
broad treads without flanges, and were called blanks. 
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Minor differences from English practice, such as the 
cow-catcher. the spark arrester on the smoke stack, the 
enormous lantern, the bell, and the cab for the atten- 
dants, with a more ornate general appearance, were to 
be observed in American lo2omotives. Of late years in 
the best English practice, the principle of flexible wheel- 
base in locomotives had been adopted, so far that the 
American bogie, or the Adams bogie, or some equiva- 
lent like Mr. Webb’s radial axle-boxes, were in general 
use; while on some lines equalizing bars were also 
used. Sketches in outline were given, with a few data 
of late practice in American locomotives, show- 
ing the principal types adopted. 

In designing new roads in America with the utmost 
attention to economy, the best practice tended to make 
the bridgework strong enough to carry a train of loco- 
motives such as were to be generally used on the roads, 
Following this out to its legitimate conclusion, the 
freight cars should be loaded up to their utmost ca- 
pacity, to secure the greatest proportion of paying load 
to dead load, within the limit of equal weight per 
lineal foot of car for weight per lineal foot of locomo- 
tive. This was already being approximated to on the 
best lines using the heaviest engines, On the new 
road now in course of construction inSouth Pennsyl- 
vania, the bridges have been designed to carry a train 
with two coupled “ Consolidation ” engines,each weigh- 
ing 171,000 pounds, with 24,000 pounds on the drivers; 
or one“ Decapon ” of 195,000 pounds with the tender. 
The iron bridgework of the Canadian Pacific Railway 
was designed to carry a train of locomotives, of “ Con- 
solidation” type, with 21,260 pounds on each driver; 
and a totai weight with tender of 166,820 pounds on a 
length of 56% feet, or nearly 3,000 pounds per lineal 
foot. On the Pennsylvania Railroad trains averaging 
one hurdred loaded cars were taken over the line. On 
steep grades they were conveyed by two “ Consolida- 
tion” headers and one pusher, Probably they would 
take some 3,000 tons of paying load per trip. It was in 
this direction of enormous paying train-loads, carried 
on a minimum of dead weight, that economy was 
souglt by the trunk lines in the heavy east and west 
traffic. 

Up to the present time the eighty-two pounds steel 
rail was the heaviest used in America. The cross-ties 
or sleepers were invariably closer together in Amer- 
ican than in English practice. The rails were mostly 
30 feet long, and at least sixteen cross-ties of 8 feet to 9 
feet in length, 8 inches in width, and 6 inches to7 in- 
ches in depth, were generally laid to each length on 
the standard gauge. The flat foot of the rail was from 
4inches to 4% inches broad, so that with the larger 
number of sleepers the bearing surface was much 
greater on the wood than in English practice; and this 
again had a broader spread on the earth, securing 
more elasticity to the roadway. There was a decided 
set of opinion amongst the best American engineers 
against light rails, either for narrow gauge or so-called 
light railways. Economy was to be sought for else- 
where than in either rolling stock or permanent way. 
meaning by this the rails and sleepers. Economy of 
construction of American railways consisted in the 
small outlay in first cost of grading, alignment and 
heavy works, and in the gradual adaptation of the 
roads to the traffic requirements. 

The United States was divided physically into two 
immense plateaus, of equal extent, by the ninety-nine 
degrees meridian, that to the east rising from the sea 
level to an average of 1,000 feet, while the western rose 
to a mean height of over 6,000 feet above the sea. Both 
to the north and tothe south the ranges descended to 
where they were crossed by the great transcontinental 
or Pacific roads. The descent from the western plateau 
to the eastern was generally easy, though considerable 
irregularities were met in the foot hills where branches 
of the great Granger or north-western roads pene- 
trated. 

The Appalachian range was crossed by the Baltimore 
and Ohio Railroad at asummit elevation of 2.706 feet, to 
which it ascended by continuous grades of 1 in 45, over 
eleven miles onthe one side and nearly seventeen miles 
on the other, combined with curves of 600 feet radius, 
with other portions still more severe. ‘The Pennsyl- 
vania Railroad crossed the same range at about 2,160 
feet elevation, with gradients originally of 1 in 37 and 1 
in 49, combined with curves of 345 feet radius. The 
Erie Railroad was originally laid out with extreme 
eare to secure the best grades and curves over the 
whole line ; to get over a summit of 1,374 feet, heavy ex- 
penses were incurred in making the maximum grade1 
in 88. The New York Central had a maximum grade of 
1 in 56, with sharp curvatures; but its late rival, the 
West Shore, secured west-going grades of 1 in 264, and 
east-going ones of 1 in 176, with curves of 1,146 feet, 
1,274 feet, and 1,432 feet radius. Other important lines 
in the same regions made free use of steep grades and 
sharp curves. 

The Pacific roads all used steep grades when re- 
quired. The Southern Pacific Railroad had several 
miles with 1 in 46; the Union Pacific 1 in 59; the Central 
1 in 46, which was also used by the Canadian Pacific in 
one continuous slope eighteen miles long. with fre- 


quent curves of 574 feet radius. Where the Atchiso 
Topeka and Santa Fé Railroad crossed the Sangre-j 
Christo range, trains weighing 200 tons, exclusive of 
engine, were run at the rate of six miles an hour upa 
grade of 1 in 16.6 combined with curves of 359 foo; 
radius. 

For the most economical railways of standard gauge 
the steepest grades were resorted to, and in this th. 
American practice agreed with the theoreti+al studies 
of Mr. de Freycinet. The most eminent and experi. 
enced American engineers, however, attached more jm.- 
portance to the free use of curvature, even of great 
sharpness, in attaining economical construction {, 
cheap lines. 

Of narrow gauge lines, no finer specimens could any- 
where be found than in Colorado, where the Denyer 
and Rio Grande, and the Union Pacific, branch |ines 
climbed mountains and traversed cafions with precip- 
itous rocky sides, with the utmost boldness and «yo. 
cess. The former line had opened out the wild but rich 
mining regions with 1,¢50 miles of 3-foot gauge line. in 
the last few years, while the other was stil] spreading 
many hundred miles of the same gauge through simi- 
lar country. On the Denver and Rio Grande line. 
there was one gradient of 1 in 22, several long ones of 1 
in 25, combined with curves of 240 feet radius, and in 
one case of 193 feet. Passenger trains, sometimes of 
seven or more cars, were run over the passes, with 
double-headers of one Mogul and one Consolidation 
engine; but freight trains, with maximum loads of 
246,000 pounds, were taken over by three Consolidation 
engines, each weighing 70,000 pounds. 

It was evident that all saving in first cost of a railway 
by the retention of features disadvantageous in opera- 
tion, must result in greater expense of working after- 
wards; and it had been a matter of careful study in 
America, to determine what equivalents the sacrifice of 
one or more of the qualities usually thought necessary 
in a perfect railway required, to justify such expedi- 
ents being resorted to. 

The author cited, as one of the best examples of an 
economical railway on a large scale, the Chicugo, Mil- 
waukee, and St. Paul Railrcead. This had nearly 5,000 
miles of line, and was thus the largest private concern 
inthe world. In 1883 it carried 4,591,000 passengers a 
total of 235,579,000 miles. and its freight traffic was 
1,177,000,000 ton-miles, the rate being 1.26d. and 0.695d. 
per passenger-mile and per ton-mile. Its equipment 
consisted of 657 locomotives, about 500 passengers and 
other coaches, 19,734 freight cars, ete. It owned coal 
mines, from which it took some 500,000 tons yearly, and 
was completely furnished with expensive terminal 
facilities in the great cities, with several workshops, 
warehouses, elevators and docks. Steel rails were 
rapidly replac'ng iron where these still existed. With 
respect to this railroad. Mr, Whittemore, late President 
of the American Society ef Civil Engineers, who had 
been in charge of the line for forty years, had informed 
the author that, as an organization, it commenced with 
but forty-five miles, and by consolidation with and pur- 
chase of bankrupt lines, grew into large proportions. 
In 1878, its funded debt, all classes of stock and bonis, 
amounted to about 76001. per mile. Since then 1,613 
miles had been constructed, all standard gauge. at a 
cost, equipped for business, of from 3000/. to 4000/. per 
mile, so that now, the funded debt was slightly less 
than 60001. per mile. At last, three-fourths of the dis- 
tance of 1,600 miles have beeninto unsettled country 
and pushed in advance of civilization, which. however, 
followed within one year after building, and all the 
lines paid expenses of operation within one year after 
completion. As the demands of remunerative business 
warranted, permanent improvements in the railway 
were made. Whenever 40 per cent. of the gross earn- 
ings would pay the interest of the funded debts, then 
generally the balance, after paying operation, was ex- 
pended insuch improvements. In the first instance, 
all the bridges were constructed of wood. In the 1,600 
miles of line built since 1877,there were probably not 
more than 3,000 cubic yards of masonry. The earth- 
work was about 15,000 cubic yards per mile. The tim- 
ber work for pile and trestle bridges and culverts, ex- 
elusive of truss-bridging, would be 1-foot board mea- 
sured to a eubie yard of earthwork. Truss bridging 
amounted to one 100-foot span to each ten miles. On the 
entire line there were ninety-four mines of all kinds 
of bridging, (pile, trestle and truss), or 2 p.r cent. 
of its entire length. The average life of wooden cul- 
verts and pile and trestle bridges was from eight to 
ten years and of truss bridges nine to eleven years. In 
new structures the limit in tension was 10,000 pounds, 
but in hanger bolts liable to shock from 4,000 pounds to 
5,000 pounds. The link-and-pin bridges in iron and 
steel in universal use in America would not well admit 
of additional members being added, as the freight 
tonnage increased, to provide additional strength. 
The large American railway system generally found it 
preferable to distribute a number of shops over the 
lines to having them concentrated. Every branch of 
construction of cars and locon#itives, as well as re- 
pairs, was carried on in them; but it was the practice 
as far as possible, to have separate articles made in 
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special factories to standard forms and strengths 
which was found at once cheaper and better than each 
place making everything for itself. On the Chicago 
and Milwaukee principal lines the stations were three 
to four miles apart, and on the rest about seven miles 
apart. Sidings were laid for passing trains, where, as 
in most eases, the track was single. The Pennsyl- 
yania, with 70 per cent. of side track, passed fifty-one 
trains, passenger and freight, over its trunk lines both 
ways daily 

The author had come to the following conclusions: 
1. That there was no difference in the principles under- 
lying the American practice in the location of light 
railways and that of the most expensive and perfect 
railway for heavy traffic; and that while the former was 
to be looked upon asan imperfect stage of development 
of the latter, due consideration was usually given and 
provision made for the growth and improvement of the 
line toa more complete and perfect stage as traffic in- 
creased, with the least possible fundamental alteration 
in the line or its belongings. The very highest engi- 
neering skill was as much or more required in laying 
out a cheap and light line, as a heavy line. 2. The 
latest and best American practice rejected the use of 
very light rails and permanent way. It must be pre- 
pared forthe ordinary passenger and freight cars of 
the country to pass over it, the only difference being 
that lighter loads would be carried on the light line. To 
fix the ideas, without attaching value to the figures, it 
might be expressed by saying that whilst 300 pounds 
per lineal foot of train appeared to be the maximum 
load of a freight train on a heavy road at present, 2,000 
pounds per lineal foot was the limit of the light railway; 
and the bridgework would be calculated for these loads 
respectively. Steel rails, weighing not less than fifty- 
five pounds per yard, with rigid connections, and 
sleepers not less than 2,800 per mile, with 15,000 square 
feet of bearing surface on the ballast, should be used. 
3. The nature and amount of traffic to be provided for 
being fixed a variety of opinion and practice appeared 
to exist as to the mode of working it. Thus some ad- 
vocated light engines and a large number of trains in 
order to facilitate and encourge the growth of traffic, 
while others preferred heavier engines and fewer 
trains, with greater loads, as being by far the most 
economical. In the Far-West, where distances to be 
traversed were great and traffic was small, very few 
trains, sometimes one or two only each way per day, 
were run; and here were some of the heaviest engines 
in use in the country both on standard and narrow 
gauge lines with trains loaded to their fullest capacity. 
While in the newer countries of the Mid-West, where 
settlers were more numerous and movement brisker. 
it was good policy to run light trains oftener. 4. The 
practical recommendations of the alignment might be 
thus briefly summed up. When no extra cost was in- 
volved by it the same grading and curvature that could 
be given to the most perfect railway the country ad- 
mitted of should be used for the economical line. In 
undulating country the surface line should be approxi- 
mated to, and all undulations of not more than 3 feet 
might be adopted with ordinary grades without incur- 
ring any expense to avoid them. Above that height an 
expenditure of from £20 to £100 for each vertical foot 
might be incurred to avoid the undulation. Where it 
was necessary to resort to stiff grades they should be 
eased off at both ends; and for speed of fifteen to 
twenty miles an hour the introduction of breaks in the 
gradient of 5 vertical feet in height, to allow the engine 
to get up momentum were advisable. But where it 
was possible to get round an obstacle by curves these 
should be preferred to steep gradients. In the very 
roughest country a reduction of curve radius from 600 
feet to 30 feet brought the cost enormously down, while 
in ordinary rough country curves of 573 feet and 478 feet 
radius furnished the most expedient minimum curves. 


Local traffic and towns should be served by increasing 
the length of the line. Trestling should be used every- 
where instead of heavy masonry or earthwork of above 
10 feet to 15 feet in height. Split stringers, sills and caps, 
without mortices, where every piece could be taken out 
and renewed without much trouble, should be adopted. 
Terminal and station facilities should be of the cheap- 
est kind. Level crossings were everywhere used even 
in the largest cities. in the United States. Fencing was 
often dispensed with, except in cattle-grazing districts. 
All these matters were differences of degree and detail 
rather than of kind or of principle between light lines 
and substantial for a railway; and the general problem 
the American engineer set before himself was—not 
which was the best possibly constructed line for serving 
any probable traffic permanently between two places— 
but, of all possible lines passing through a given 
country, which was one that, ina series of years after 
construction (taken sufficiently long to conclude the 
period of renewal of temporary works) would give at 
the same time a minimum of interest on first cost, and 
a minimum of cost of operation of the traffic likely to 
be developed during that period? All solutions of the 
problems were given in a more or less tentative form as 
regarded the data employed and figured conclusions, 
while the principles remained true throughout all vary- 


AMERICAN CONTRACT JOURNAL 


ing applications. Finally the author gave a sketch of 
the principles, and a few of the data, relating to Ameri- 
can railways, as treated by Mr. Hermann Haupt, Prof. 
G. L. Vose, Mr. William H. Searles and Mr. A. M. Wel- 
lington. 

en 


Tar Pavement. 





T. H. MEEHUEN. 





Tar pavement may be made of the ordi- 
nary cinder-dirt produced in gas-works, of 
shingle, or of a mixture of both. The mate- 
rial is burnt in heaps like ballast, and when 
hot is mixed with hot tar. In practice a 
small fire of coke is made on the ground, and 
covered with cinder-dirt or shingle. When 
this layer is hot another is added, and so on 
in succession, untila heap large enough has 
been provided. The tar is now boiled in 
an iron copper, and taken when hot and 
mixed with the hot materials from the heap 
already described, in quantities of two bushels 
ata time, in about the proportion of one gal- 
lon to every bushel of cinder-dirt, and slightly 
less thana gallon for the gravel. It is turned 
over and over with the shovel until every part 
ofthe material has got a covering of tar. 
Then the whole is passed through a sieve with 
§-inch mesh, and part of it through another 
with j-inch mesh, and put in heaps until re- 
quired. Indeed it may be kept for months be- 
fore being laid down, before the pavement 
is laid, an edging should be provided about 
two inches thick and projecting two inches 
above the surface of the ground to be cov- 
ered, which should be tolerably even. It is 
advisable to have the ground next the curb 
well trodden on and rammed before the pave- 
ment is laid, otherwise there will be an un- 
seemly hollow next to the curb. In laying, 
the rough stuff is put down first and rolled 
tolerably firm, then the second quality is put 
on, then the third; and when the whole has 
been raked level a little of the finest material 
is sifted on through a sieve with j-inch meshes, 
and a little flue white shingle or Derbyshire 
spar is sprinkled onthe top. The whole must 
now be wellrolled. The best roller is a water 
ballast roller, which at first is used without 
ballast, and well wetted to prevent adhesion 
of the material; and when the pavement is 
slightly consolidated, the full weight should 
beapplied. For heavy cart traffic the mate- 
rial should be made of shingle,only treated and 
mixed as above, and well rolled. Both descrip- 
tions of pavementare laid best and most easily 
in warm weather. and should be rolled when 
the sun has warmed it well. Those parts in 
angles should be well rammed and trimmed 
off with a light shovel.—London Architect. 





Messrs. W. H. Barlow and Son, the en- 
gineers of the new Tay Viaduct, report to the 
directors of the North British Railway on the 
progress of these works as follows :—‘‘Sixty- 
eight cylinder foundations, out of a total of 
seventy-three, have been sunk, leaving only 
five more to sink to complete foundations, and 
the testing of them is proceeding satisfac- 
torily. The wrought-iron shafts or super- 
structures of ten piers at the south end of the 
viaduct are erected in position, and at the 
first the whole of the span is complete, with 
its girders, flooring and parapet. At the 
center of the viaduct the girders for two of the 
245-foot spans—which were built on the shore 
at Wormit—have been floated out and placed 
on their piers preparatory to lifting, and the 
erection of the wrought-iron shafts of these 
three piers is in progress. At the north end 
twenty-five wrought-iron shafts of piers are 
erected, and the girders, flooring, and para- 
pets of twenty spans are completed. During 








243 







the last two months the progress of the works 
has been very much interfered with by the 
weather, and on some days there has been a 
total stoppage of all the works; otherwise we 
consider the progress made during the last 
six months satisfactory. The construction of 
girders for the work is nearly finished, and 
the shafts or superstructures of piers are in a 
forward state. The viaduct is now ready to 
receive its permanent way for a length of 800 
yards double line. We consider that the 
completion of the work may be looked for 
early in 1887, but the exact time is dependent 
on the weather and other contingencies which 
cannot be estimated with certainty. In order 
to be ready for the opening we have prepared 
the specification and drawings for the piece of 
railway required to connect the new viaduct 
with the existing railway on the south side.”’ 
The Engineer. 


Oe - 


Size oF Stones 1N Masonry.—In many edi- 
fices, both ancient and modern, it has been 
observed that the stones used were too thin, 
viz., that they had not sufficient thickness in 
proportion to their length, and that in conse- 
quence they broke under the weight. These 
accidents arose from the stones not resting 
equally throughout the whole surface of their 
beds, either because these surfaces were not 
exactly dressed or levelled, or because some 
unequal settlement took place which deranged 
the lower stones. The greater the thickness 
given to stones relative to their length, the 
greater is the power of resisting this effect 
which it is often very difficult to foresee or 
prevent. For works which have very great 
weights to carry, such as walls and points of 
support, cubes are the strongest, but they 
have less stability and do not form sufficient 
bond; those in which the lengths is much 
greater than the height have more bond but 
less strength to carry the weight. According 
to the experiments made on stone, the length 
may be fixed at from twice to thrice their 
height, and their width from once to twice, 
supposing the stone of a moderate hardness. 
When stones are very hard, more than a foot 
thick and wrought on all sides, their length 
may be from four to five times their height, 
and their width from two to three times. 
Larger dimensions increase the expense with- 
out adding to the utility. —E£. Cresy. 
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GENERAL Grant’s Map Maxker.—-Mr. Samuel 
Morrison, of Indiana, who is eighty-six years 
of age, has a petition before Congress for 
$15,000 for maps furnished Gen. Grant and 
Gen. Butler during the war, by which, as he 
claims, all our campaigns around Richmond 
and Petersburg, and the capture of those 
places, and of Gen. Lee and his army, were 
made, and on which was planned the capture 
of Vicksburg. Mr. Morrison claims that he 
sent the Vicksburg map to Gen. Grant, who 
accepted it and adopted the plan of campaign 
and abandoned the canal project. His pe- 
tition ends as follows: ‘‘The United States 
has lightened its coffers on some very un- 
worthy ones, who ill-requited its kind favors, 
while many of its best citizens have passed 
away in poverty for the want of a little help. 
Under the honest conviction that I am asking 
only what I know I have earned for my coun- 
try, for which I have never been remunerated, 
my own conscience approves and I know my 
God approves my petition. Now, I pray you, 
give thought and care and show mercy to an 
old man like me. Do not break my heart and 
wear me out by suspense.”’ 

San cee 


ENGINEERING News, 
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The Severn Tunnel, 





The recent completion of the Mersey Tunnel 
and its successful opening to public traffic, 
calls attention to a similar undertaking of 
older date and greater dimensions, which has 
been practically completed beneath the tidal 
estuary of the river Severn. But for the 
tremendous engineering difficulties encoun- 
tered, and which have taken years to over- 
come, the honor of being first open to public 
traffic would have belonged to the Severn 
Tunnel and not to the Mersey. 


Compared with the Mersey at Liverpool, the 
river Severn at Port Skewet is of far greater 
width—no less than 2} miles from shore to 
shore. At the point where the tunnel crosses 
under, the tidal rise is as much as 40 feet, and 
at the deepest point—the Shoots—the depth 
at high water is 100 feet, for a breadth on 
cross section of about 330 yards. The remain- 
der of the estuary is comparatively shallow, 
being largely dry at low tide. 

Thus it was necessary to give the lowest 
part of the tunnel something over 140 feet 
below high tide jevel, and this point neces- 
sarily was below the Shoots. The total length 
of the actual tunnel is 7,664 yards, and it is 
approached at each end by deep cuttings, 
3,500 yards long through water-bearing strata, 
so that inthe aggregate the drainage of about 
6 miles, 600 yards has to be provided for by 
pumping power. 

As originally designed, the deepest point in 
the tunnel was to be approached by gradients 
of 1in 100 from both sides, and the minimum 
thickness of material left over the tunnel 
crown was 30 feet. By the advice of Sir John 
Hawkshaw this was increased to 45 feet, by 
lowering the tunnel a further 15 feet, making 
the approaches 1 in 100 from England and 1 in 
90 from the Welsh side, as it is termed, but 
more strictly the Monmouthshire. 

The tunnel passes chiefly through trias 
marls and sandstones, which are superposed 
in horizontal strata on older and highly in- 
clined strata of coal measures, sandstones and 
shales. Fora short distance the crown of the 
tunnel is ingravel overlying the marl. Owing 
to a vertical fault in the strata the marls 
break off suddenly, and the tunnel passes to 
the coal measures of shales and sandstones, 
the latter of which in places is hard though 
much fissured by the action of the above 
faulting, and here a good deal of water was 
found to penetrate in this portion of the 
tunnel. The coal measures continued for 
about 406 yards on the Welsh shore, beyond 
which the tunnel is in a conglomerate of 
pebbles and boulders, which was very trouble- 
some from being so fuil of water and fissures. 
The coal measure shales and conglomerate 
have been largely used in the manufacture of 
bricks, many of which, of a very tough and 
strong nature, have been made on the ground 
by the contractor. They resemble Stafford- 
shire blue bricks, of which also large quan- 
tities were used. 

The tunnel works were begun in March, 1873 
—i. ¢., thirteen years ago—by the Great-West- 
ern Company, and after the original under- 
river driftway was completed within 130 yards, 
a large outburst of water, known as the big 
spring, burst into the headway driven on the 
Welsh side landwards from Sudbrook shaft, 
and filled the works. This was in October of 
1879, or 6} years from commencementof works. 
The work was then let to a contractor, Mr, T. 
A. Walker, Sir John Hawkshaw acting as En- 
gineer in- Chief, with Mr. Richardson as En- 
gineer, 

It was at this time that it was decided the 
tunnel should be lowered 15 feet, and this was 
done by a parallel lowering of the whole 
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English gradient and the steepening of the 
Welsh one. Below the tunnel heading a drain- 
age driftway had been made below the main 
heading from the Sudbrook shaft to beneath 
the Shoots. After the alteration a secord 
drainage drift of 5 feet inside diameter, brick 
lined in three rings, was put through to the 
same point, and both of these are shown in 
our cross-section. 

Until the water influx of 1879 the amount of 
water encountered was comparatively moder- 
ate, and was easily dealt with by means of 
two 26-inch plunger pumps and an 18-inch and 
15-inch bucket at Sudbrook. These pumps 
drained the under-river driftway and the land 
drift up tothe 16th of October, 1879, when the 
big spring burst in at a point distant from the 
shaft 355 yards, and formed a little river of 7 
square feet cross-section, on a gradient of 1 in 
100, 1 foot depth. On the work now being let to 
Mr. Walker, the first thing attempted was to 
stop the water by fixing large oak shields over 
the openings to the shaft of the tunnel drift- 
ways, and by this means the pump then at 
work lowered the water to below the shield 
level, or to a depth of only 30 feet in the shaft. 

About 330 yards from the shaft and below 
the river in the driftway was a door shutting 
off this underwater driftway. It was desired 
to close this door. Divers could not reach it 
by means of their ordinary apparatus, as the 
encumbrance of air pipes was too great and 
dangerous. Diver Lambert, however, with a 
courage deserving of remembrance, and far 
superior to the brute courage of the soldier, 
heroically entered the drift, entirely cut off 
from all communication with the ground, and 
literally taking his life in his hand, performed 
the dangerous feat in the Fleuss diving dress, 
remaining away 85 minutes, during which time 
none knew how he fared or whether he would 
ever return. He closed the door. Another 
door was afterwards closed in a strong 
cross wall or dam, which was built across 
the land heading which had tapped the 
spring. The wall was completed, the door- 
way closed, and the spring held back by this 
wall, which was 3 yards in thickness, after 
which the flow of water in the river Nedern 
and in the wells and springs all round, which 
had ceased to flow when the spring burst 
again resumed. This being done, a new shaft 
was sunk at Sudbrook, and more pumping 
power put down, Nos. 5, 6, and 7 engines. In 
the meantime the tunnel works proceeded be- 
neath the river, and at each extreme end, and 
by April, 1881, much of the tunnel had been 
bricked in, when on the 29th of that month 
there was an inrush of water through a holeé 
16 feet X 10 feet at the bottom of the Salmon- 
pool, which had been caused by the flooding 
of the works, in 1879, bringing about cavities in 
the core above the driftway. This hole was 
stopped by throwing in clay puddle and cov- 
ering with clay puddle in bags placed to form 
alarge mound, which has since been levelled 
down and covered with concrete. This flood- 
ing only affected the English side, as the drift- 
ways was still not met beneath the river. A 
similar iurush would have occurred further 
beneath the river under the same pool, but the 
fall of roof was found in time. It extended 23 
feet in height and to within 20 feet of the river 
bed. It was promptly shored up with timber 
and built up with brick in cement as soon as 
the tunnel beneath it was completed. The 
bulk of the water met with has been always 
in the land works on the Welsh side, the driest 
works being in the under-river sandstone and 
coal shales. 


With the exception of part of the shales and 
gravels, blasting has been necessary through- 
out, the material being hard and tough, the 
shot holes being drilled by the Darlington 
rock drill and by a drill made by the Great 





Western Company at their Swindon works. 

The explosive used was chiefly tonite, which 

was used to the extent of almost three tons 

weekly at times. The old bottom of driftway 

became useless when the tunnel was lowered. 

as it was neither atop nor a bottom heading,and 

anew heading was driven, from which breaks. 

up were made at intervals of two to five 

chains, and the complete tunnel bricked in at 

those points. Heavy timbering was used in 

the shales and gravels. In the good sand- 

stone and conglomerate little or none was re- 

quired. In all shafts were sunk at eight local- 

ties tothe number of fourteen, of which four 

were at Sudbrook. Of the fourteen, those at 

Marsh and Hill, Ableton-lane, Green-lane,and 
West face were filled up at the time of our visit 

early in February this year. The shafts were 
all brick-lined except one at Ableton-lane, one 
at the west face and one at Sudbrook, which 

was tubbed in cast iron. There is now sinking 
a shaft of 29 feet diameter at Sudbrook, which 

it is intended shall form a permanent pumping 

shaft. Aftertre new pumps were erected at 

Sudbrook the pent-up water in the driftway 
was released on May 30, 1883, and the tun- 
nel works have gone on uninterruptedly since 
then, though not without water outbursts. 
The spring supplied 6,000 gallons per minute, 
and this was easily dealt with by the pumps, 
and the old driftway towards the spring was 
cleared out, A new one was driven at invert 
level, which was fairly dry until it passed a 
point 97 yards from the old outburst, when 
water again entered suddenly, this time from 
below, filling up the works in 51 hours to 
within 95 feet of high water. The flow was 
eStimated at 27,000 gallons per minute, and 
the Sudbrook pumps had but 11,000 capacity. 
The doors in the driftways were closed while 
they had been provided for this contingency, 
this time also by Lambert in the ordinary 
dress, assisted with the air pipes by two inter- 
mediate men, the distance being only 150 
yards from the shaft. When this had been ef- 
fected the pumps rapidly reduced the water, 
which had ceased to flow faster than about 10,- 
000,000 gallons per minute, and a head wail 8% 
yards from the shaft and 15 feet thick was 
built across the tunnel,fitted with an iron door 
and two 12-inch sluice valves. Pumps 5, 6, and 
7, of 39-inch, 35-inch and 31-inch, at Sudbrook 
were now put down and set to work, the water 
being freed again in November, 1884, and since 
this the tunnel has been completed, all en- 
trance to it from external headings closed and 
being entirely bricked in, the pumping was 
stopped and water allowed to accumulate out- 
side. The brick lining of the tunnel varies 
from 27-inch to 36-inch. 

At the new shaft, which is now being exca- 
vated, it is intended that six engines, 70-inch 
diameter with 10 feet stroke, shall. be set to 
work,three pumps 34-inch diameter with 9 feet 
stroke,and three pumps 35-inch diameter with 
9 feet stroke, with steam supplied by a range 
of 18 Lancashire boilers 28 feet x 7 feet dia- 
meter at 50 pound pressure. Steam at present 
is supplied by 10 Lancashire boilers 28 feet 
and 30 feet x 7 feet, and twelve Cornish boilers 
each 28 feet x 5feet 9 inches, the steam pres- 
sure being 50 pounds. The present pumping 
plant will remain as auxiliary. , 


At the time of our visit, also, the foundations 
for a large 40 foot fan were being prepared at 
Sudbrook for the ventilation of the tunnel, 
which has up till now been accomplished by 4 
fan of 18 feet diameter, driven by an engine, 
but which will of course be inadequate when 
the trains are regularly running through the 
tunnel. 

This fan is being supplied by Messrs. Walker 
Bros. of Wigan. The ping engines and 
Cornish boilers have been supplied by Messrs. 


Harvey & Co., of Hayle, Cornwall, who will 
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| Cylin-| Cylin-| 
der der 


lit d Description of Engine. 
nena . ° Diam. Stroke 


Ableton-lane— . tae oe 
Horizontal engine—Bucket 18 S37 


Sea Wall— 
Plunger—Horizontal 
Bue ket ts 


| 22 | 
| 2 2 


Sudbr ook— 
No. 1 Bull—Plunger..........0--+seseeees | 0 
No. 2 Ditto | 0 
No. 3 Beam—Bucket en 0 
0 


No. 4 Beam—Plungers 


5 Beam—Plunger 
No. 6 Beam—Bucket 
No.7 Beam—Buc ke t 


Middle Shaft— 
No. 1 Beam. — Bucket and Side Pamp.. 
No. 2 Horizontal—Plungers -. : 
Noe3 pee eeeSoaenete 
No. 4 Bucket...-...ceeeccccceccccccceccecs 


Marsh Shaft— 
Horizontal—Plungers, ...-..-.++++++0+++ 
Bull —Plungers 


No, 


Air Engine Siti canbe te aabueetensebabbeeebe oie oasaon s cgigenndak bites 16s eosendecaneade 


Hill Shaft— 


Horizontal Engine—Plungers 0 | 


Cutting — Westface.— 
two Bull Engines—Plungers...--- es 


| 60 
_ eae Engines—Buckets. - 3 0 


also supply the new engines for the 29-foot 
shaft. 

The engineers-in-chief, as we have already 
said, are Sir John Hawkshaw, with whom is 
associated Mr. Charles Richardson, to whom, 
and Mr. J. C. Hawkshaw, we are indebted for 
many particulars of the undertaking. The 
contractor (Mr. 'l'. A. Walker) is represented 

by Mr. Kenway, through whose courtesy we 

are indebted for the opportunity of inspecting 
the works generally, and Mr. A. O. Schenk is 
engineer to the contractor. 

For particulars of the pumping plant we are 
largely indebted to the facilities offered by 
Mr. Peter Forbes, who has charge of the me- 
chanical appliances for the contractor. We 
noted that in the larger pumps the valves are 
of the four-beat description, and are found to 
answer very well. The buckets of the pumps 
are water packed by means of a number of 
grooves about } inch deep, cut round the cir- 
cumference of the bucket. They act by pre- 
venting the free flow of water past the bucket. 
each groove aiding in impeding the flow to 
such an extent that the result is an almost 
freedom from leakage anda perfectly free 
action, easy and frictionless. Forthe packing 
of all glands has been used throughout the 
packing of the Frictionless Engine Packing 
Jompany, of Manchester. 

From our longitudinal section are plainly 
visible the various lengths of original head- 
ings which were driven from each shaft before 
the tunnel was designed to be lowered the 
15 feet in 1879. These lengths of headings are 

-shown in the longitudinal section by two par- 
allel thin lines, whilst the thin line next below, 
which diverges from the points 3m 4F and 4m 
2r, is the top of the new bottom heading driven 
after the lowering was decided upon. The two 
lower thick lines show respectively the 
brickwork lining or invert and the rail level. 
The permanent way consists throughout 
of heavy longitudinal sleeper and bridge rails 
laid in ballast, with which the tunnel invert is 
filled. Withinthe ballast is a semi-circular 
drain laid on the invert, which drains the bal- 
last and conveys the water to the 5 foot drain 
on the Welsh side. The whole length of the 
tunnel drains towards this 5 feet drain from 
both ends, and is conveyed by this to the 
pumps at Sudbrook. Only a length of about 
260 yards of the tunnel below the Shoots is 
horizontal. 


Though the tunnel] is virtually complete, and 
might any day be used for regular traffic, it 
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has not been poesia sini to he so , aa 
everything is complete. 

The works at Sudbrook, therefore, still 
present an appearance of great activity. At 
the time of our visit the excavation of the new 
permanent shaft was proceeding rapidly, both 
downwards from the surface and upwards 
from its lower connection with the tunnel. 
When this shaft is complete the big spring 
will communicate with it, and all openings 
with the tunnel will be closed permanently 
and no water allowed to enter it, being dealt 
with by the pumps on the outside of the tunnel, 
instead of as now on the inside. Hence, with 
the exception of slight drip or percolation, 
and such water as may enter from the tunnel 
entrances, it will be dry throughout, and very 
little pumping power will suffice to keep it so. 

Referring tothe cross sections of the tunnel 
it will be observed that the upper portion is a 
semi-circle of 13 feet radius, below which the 
walls batter inwards toa radius of 21} feet to 
the invert, which also has a radius of 21} feet. 
The rail level is 7 feet below the greatest 
diameter, and this again is 44 feet above the 
crown of invert. As in the Mersey Tunnel 
there are recesses provided in the side walls, 
as shown, as places of safety and refuge from 
passing trains or as tool depositories for plate- 
layers or other workmen. The relative posi- 
tions of the 9-foot driftway and the 5-foot bar- 
rel drain at 4 miles 57 chains are shown in 
one of our cross sectional drawings. 


In the excavation and bricking in of the 
tunnel, when the water was met with, it was 
lead away by means of pipes which were built 
in and through the brickwork. These were 
allowed to flow for some time and some re- 
mained open atthe time of our visit, but 
finally they will all be closed. The whole 
undertaking is one of great interest as an en- 
gineering work, and perhaps more than any 
recent work of great extent has depended for 
its success upon the outcome of mechanical 
engineering, for without pumping power 
nothing could have been done after the first 
great outburst of water. 


We give a list of the pumps which have been 
from time to time employed, from which the 
available power can be readily found. Now, 
of course, many of the pumps are disused; 
others have been wholly removed or their 
localities changed. Our figures give the 
pump capacities, neglecting slip. Many of 
the shafts also are now filled up, having 
served their purpose and being no longer re- 


One of these engines brought from Marsh Shaft. 
Temporary ; not now at work. 


1296 | This shaft is now Gilead up. 


| ae engine will be removed and 2 41” ree with 10’ stroke 
1968 ; 1368 | § working 2 28” bucket pumps, 9’ stroke, wil] be substitued, — ’ 
| Now removed. 

tIron Pit. 


Iron Pit. 
New Pits. These pumps now replaced by one 37” plunger. 


Sem Engines. Temporary only, and No.7 alone now at work. 


Temporary ; not now at work. 
Pumps water only for use of village ; will be shortly removed, 


This shaft is now filled up 


This engine moved to west and face of tunnel. 
Temporary ; not now at work. 


(See below. 


This shaft is now filled up. 


(See above. 


quired. Inthe other table will be found di- 
mensions and depths of the various shafts, 
which are of circular form excepting those at 
Ableton lane and the west face, which are 
in two cases, as shown by the figures, rec- 
tangular. 


LISTS OF THE VARIOUS SHAFTS. 
Diam. 
18 ft. < 16 ft. 


Depth. 
Ableton lane 
Green lane 
Sea wall winding 
“ pumping 
Sudbrook winding... 
. paneling... 200 ft. 
7 oe 204 ft. 
Cee egrevcedecooes 220 {t. 


15 ft. formerly winding 
- 18 ft. : 
- 19 ft. 


“ 


Marsh winding and 18 ft. 
pumping 

Hill shaft dian 
and pumping § 

West face winding.. 


105 ft. 


15 ft. 
- 18 ft. X 10 ft. 
pumping... 15 ft. 

In the cross sectional views we show the 
tunnel form with the maximum thickness in 
dotted line. In the section showing air and 
drift ways the relative positions of these in 
regard to thetunnel are shown for the point 
about 4 miles, 57 chains in longitudinal section, 
a little east of Sudbrook shaft. Mechanical 
World, 
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The Value of Water Meters. 


Written for ENGINEERING NEws. 


BY CHARLES W. BAKER, BURLINGTON, VT 


If the managers of a gas company in some 
one of our thriving cities, should suddenly 
give notice thatthe use of meters would hence- 
forth be discontinued except perhaps for the 
largest consumers, and that the rates would 
hereafter be based on the number of burners 
supplied, it is not an unlikely supposition that 
the stockholders of the company would make 
haste to put its management into different 
hands and retire the anti-meter officers to pri- 
vate life. Yet there are many reasons why 4 gas 
company can better afford to allow its custom- 
ers to burn as much gas as they choose, than 
a water company can afford to base its charges 
upon the fixtures in the consumer’s buildings, 
or on the clags of premises supplied. A leak 
in the gas pipes or fixtures is not suffered to 
exist for days, or months, pr years even be- 
fore the department is notified. Gas jets are 
not opened wide and suffered to run thus for 
days at atime to axoid freezing. Neither in 
warm weather is, the supply used and wasted 








in many ways of which the consumer would 
never think if he had to pay the actual cost of 
every cubic foot. In short, with the exception 
of people from the suburbs who occasionally 
plow out the jet, consumers never allow gas 
to waste unburned, and it may be seriously 
questioned whether in ordinary household 
use at least, the amount of gas used would be 
materially increased if it were paid for as has 
been suggested instead of by measure. 

Our object inthe above comparison, how- 
ever, is not to advocate the disuse of gas 
meters, but to ascertainif the sale of water by 
measure be not as advisable as the sale of gas 
in that way. We have stated reasons why the 
consumer was more likely to abuse the privi- 
lege of unlimited use in the case of water than 
in the case of gas. Now, to offset this, we 
have the fact that water is generally a com- 
modity of less intrinsic value than gas. We 
see here, by the way, that not the least bene- 
fit of the gas meter is its moral effect. The 
gas companies are anxious to convince the 
public that gas is a valuable and costly fluid. 
and that it is only through a fortuitous com- 
bination of circumstances that the present 
rates can be afforded. To abolish meters 
would give a heavy blow to this idea, and 
cause people to think that the high prices of 
gas stocks were not wholly due to ‘quick sales 
and small profits.”’ 

Returning to our subject, we see then that 
the waste of water mertioned above, is of no 
importance unless the water is of value. The 
use of a meter then, for water as for any com- 
modity, is only advisable when the value of 
the commodity is greater than the expense of 
the meter; and the yearly value of the meter 
varies with the amount of water passed yearly 
andits cost. But what part it is of this an- 
nual meter rate, we cannot yet tell. Evidently 
we must reason from a different standpoint 
before we arrive at the desired result. By 
tracing for w little, the history of our public 
water supplies, we may find reasons why the 
meter system has been so slow to come into 
general use, as well as a basis for determining 
meter values. 

In the early days of our public water sup- 
plies, the gravity system was the usual one. 
The sources of supply were abundant, near at 
hand, and unpolluted. The expenses incurred 
were in laying and keeping in repair the dis- 
tributing mains; and until the rate of use 
began to near the capacity of the works, the 
excessive use or waste of consumers caused 
no material increase of expense to the depart- 
ment. These being the fats of the case, it 
was just and reasonable that the water tax 
should be a ‘fixed sum dependent on the fix- 
tures supplied, and not a sum based on the 
amount of water used. 


As population increased and became more 
dense, the conditions of water supply changed. 
Steam pumps took up the work which the 
gravity system was unable to accomplish, and 
the cost of water was proportionately in- 
creased. Uses of water multiplied. Careless 
waste became daily more and more a fixed 
habit. Pressures were increased, and leakage 
from defective mains and plumbing fixtures 
and discharge from open faucets swelled pro- 
portionately. Evidently a large partof the 
expenses of the department now varied with 
the amount of water used. To prevent waste 
and tax the consumer in proportion to the 
amount of water which he used, the sale by 
meter was proposed. There was and is, how- 
ever, quite a popular prejudice against water 
meters ; arising perhaps from a general idea 
that ‘‘ water should be free,’’ at least so far as 
the amount used is concerned. Also froma 
common preference to pay an exorbitant price 
for a commodity with the privilege of using 
and wasting without stint, rather than a 
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reasonable price for such an amount as is 
actually needed. Perhaps, too, the general 
experience of the public with gas meters, has 
not tended to prejudice it in favor of meters in 
general. 

In spite of opposition, however, it has come 
to be the well nigh unanimous opinion of wa- 
ter-works authorities, that metering is the 
proper method of fixing the water rate of large 
consumers ; especially of those who use water 
for manufacturing or mechanical purposes. 
Where a large amount of water is pumped to 
a manufactory and delivered under a high 
pressure, the expense is certainly more in 
maintaining the supply than in laying or 
maintaining the pipe that carries it. Even in 
the unusual case where the supply is by 
gravity and excessive waste causes no increas- 
ment of expenses, it is certainly not unjust 
that the consumer who uses a great deal of 
water and receives so much benefit from the 
general supply, should pay a proportionate 
tax. Waste and lavish use are much more 
likely to occur than in a dwelling house. For 
this and other reasons, it is often well nigh im- 
possible for the department to tell, even ap- 
proximately, how much water a given manu- 
factory actually uses; and no matter how low 
they may set the rate, the consumer is rea- 
sonably sure to protest that itis far beyond 
what he ought to pay. Thus, while the bene- 
fits to be derived from metering, are so much 
greater than in the case of small consumers 
and the cost of the meter is not proportion- 
ately increased, the net benefit derived is of 
large amount. 

But where are we to draw the line between 
large and smail consumers? What propor- 
tion of the services will it pay to meter? How 
can we determine in any given case whether 
meters will pay or not? Such questions as 
these are the practical ones coming up to-day 
for discussion and decision, and though no 
exact answer can be given, we must remem- 
ber that practice is always inexact, and only 
mathematical theory deals with absolute 
quantities. 

We state then, first, that the yearly value of 
a water meter is the net amount of expense 
which it saves to the department. For in- 
stance, if a consumer has been using 60,000 
gallons per annum, and a meter being intro- 
duced, he uses but 40,000 gallons, then the ex- 
tra expense of delivering the 20,000 gallons 
saved, less the interest on the first cost of the 
meter increased by its annual deterioration, is 
the net value of the meter per annum. To 
find, then, the saving which may be made by 
the introduction of meters in any service, 
class of services, or department, find first the 
saving which accrues to the department per 
thousand gallons of reduced consumption. 
Then estimate the amount of waste going on 
in the service which it is proposed to meter. 
This is the point of difficulty, and will require 
much experience and good judgment for its 
accurate determination. The consumption 
per capita, estimated from the total amount 
sent into the distribution, is of course the first 
point to be considered; or where meters are 
in use, determine the consumption per unme- 
tered service. If this be excessive, consider 
what part of the excess is due to defective 
mains, what part to extensive manufacturing 
use, and what part to household waste. The 
pressure carried, the existence or nonexis- 
tence of efficient plumbing regulations, the 
management under which the department has 
been, all these will be of assistance in deter- 
mining the amount of preventable waste. 


The above rule for determining the meter 
value, however, is based on the supposition 
that the existing works can easily furnish all 
the water which the unmetered services con- 
sume, If this be not the case, the introduc- 
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tion of meters is in the nature of a remedy, 
and their value is greatly increased. It costs 
more proportionately to force water-works to 
their greatest capacity than to run at moder- 
ate speed; to say nothing of the danger of re- 
ducing too low the surplus of capacity over 
consumption. Again, when a city finds its ex- 
isting works of too small capacity to keep up 
the supply, the building of new aqueducts or 
purchase of expensive pumping engines may 
often be avoided, or at least considerably 
postponed by the judicious introduction of the 
meter system. It should be remembered, too, 
that an excessive supply for a large city is 
apt to cost more proportionately than a mod- 
erate one, for the former will generally have 
to be brought from a much greater distance. 
Again, when additional works are necessary, 
their construction is often delayed until the 
old supply becomes inadequate to meet the 
demand; and the new works are then pushed 
to completion in such haste that their expense 
is much increased and many parts of the 
works are apt to be improperly done. Such 
work will cause much future expense and 
danger. In a case of this kind, a judicious 
investment in meters may so reduce the con- 
sumption that the necessity for haste in the 
construction of the new works may be 
avoided, and the work be done with a care 
and permanency which ina system of water 
supply is the truest economy. 

We have considered meters thus far, solely 
for their use in preventing waste and reduc- 
ing consumption under different circumstan- 
ees, But we would not overlook the fact that 
they are often introduced, merely for the 
purpose of settling disputes as to rates be- 
tween consumers and department. To their 
further advantages, in placing the water rates 
on a basis just and equitable to all, in doing 
away with most of the house to house inspec- 
tion, disagreeable alike to consumer and de- 
partment, in simplifying the accounts with 
the rate payers, and in freeing the consumer 
from the restrictions in the use of fixtures, 
which the old faucet rates imposed upon him, 

to these manifest benefits we can only refer. 

In connection with what was said above of 
the reasons for the use of the meter and fau- 
cet rate respectively, it may be noticed that 
where the meter rates are necessarily high, 
it may be found advisable to base the meter 
rate upon running expenses and maintenances 
merely, and have the city assume the interest 
on the cost of the works and ad ditions thereto. 
This upon the principle that the existence of 
efficient water-works is a direct benefit to all 
the taxable wealth of the city. 

It may nct be too great a digression from 
our subject to speak of the ownership of the 
meters. With few, if any exceptions, it seems 
advisable that they should be owned by the 
department. To return to our comparison :— 
Who ever heard of a gas company whose 
patrons owned the meters? The meter is a 
part of the machinery of the water depart- 
ment, and as such should be inspected, ad- 
usted, repaired and owned bythe department. 

xperience shows that it is too much to ex- 
pect of the average consumer, that he keep 
even his own pipes and fixtures in good or- 
der. The freezing up of meters may be 
thought an argument for the contrary prac- 
tice; but though the meter be owned by the 
department, the consumer may be held re- 
sponsible for its injury by freezing, the same 
as_he would be for any other accident. 

In conclusion itis proper to state that two 
especial obstacles which have retarded the in- 
troduction of the meter system, are the me- 
chanical imperfections of water meters and 
their cost. th these a however, 
have been much lessen in the past few 
years, and we may expect still greater im- 
provement in the future. 

Statistics show that nearly all our American 
cities are wasting large quantities of water. 
Not a few have a daily per capita rate of over 
100 gallons. These being the facts of the case, 
we believe that a @ proportion of our 
water departments would find an investment 
in am meters to be one yielding a large 
profit. 
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Mr. D. MoN. Rehan: one of ‘ane editors 
of this journal, will sail for Europe on the 
Germanic on Thursday of next week, April 
22nd. He will be absent several months. 


WE made some remarks last week about a 
wonderful book-printing machine at work 
in Philadelphia. We now learn from a pri- 
vate source that the printing company has 
just received froma Rochester, N. Y., firm a 
* eontract for 80,000,000, 32-page pamphlets and 
490,000,000 4-page circulars; the total amount 
of the job figuring up to $800,000. We think 
that as a feat of pamphlet printing this is 
sufficiently startling in its figures to make a 
note of, even in this day of mechanical 
wonders. 

In an editorial upon the urgent need for in- 
creased accommodations for the Institution of 
Civil Engineers, the last Engineering states 
that between 1840 and 1850 the average annual 
increase of members and associates was 
twenty-five; and twenty-seven between 1850 
and 1860. In 1866, the number of members of 
all classes including graduates was 1,203, 
while in the beginning of the present year 
there were, including students, 4,972 members, 
and the net increase was 162in the preceding 
four months. This is evidence of a very rapid 
growth and itis not surprising that the build- 
ing fitted up and enlarged for the Institution 
in 1868 is even now too small for an ordinary 
meeting. For some years past the antual 
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conversazione has been held at other points, 
the last beingin the great hall of Lincoln’s 
Inn. 


THE tests of Gruson’s chilled-cast-iron ar- 
mor by Italian 100-ton guns, have been com- 
menced at Spezzia, Italy, and will continue 
through a large portion of this month (April, 
1886). 


A DiFrFeRENCEIN AUTHORITIES.—The Iron Age 
says, ‘‘ This is the era of low railway freights. 
The ‘Sunset’ route, we understand, is freight- 
ing hops from San Francisco to New York at 
fiftv cents for 100 pounds,” and near to this it 
notes: ‘‘Mr. Van Wyck, of Nebraska, says: 
Congress had given millions of acres of land 
to various Pacific railroads, in order to secure 
competition, only to tind that competition did 
not compete.”’ 

We wonder if the future historian of the 
United States, when he comes to write the 
half page that deals with our wonderful 
advance during the past twenty years, will 
note that hops were carried 2,495 miles by rail 
and 1,799 by steam for $10 per ton, and that a 
first-class passenger can ride from Chicago to 
San Francisco for $14.50, or listening to the 
words of the Nebraska Senator, will conclude 
that there was no competition on Trans-conti- 
nental routes. 


— A 


Change in the Pians ofthe Harlem River 
Bridge. 

The Harlem 

eall attention 


River Bridge Commissioners 
by a circular, to the fact 
that the borings upon the site of the 
easterly pier and approach to the pro- 
posed bridge were not completed at the time 
the plans and specifications were issued and 
that there will be some changes; also, that 
* additional data and directions to biaders ”’ 
are being prepared which will effect the ten- 
ders for masonry and approaches to the 
bridge. This additional information will be 
furnished “‘ on and after Monday, April 19,” 
on application at the office of the Commission in 
the New Cotton Exchange Building. Bids not 
revised by this further data will not be consid- 
ered when presented to the Commissioners 
on April 22, when the bids close. Bidders 
are called upon to state price per cubic yard 
for each class of work, to apply to any in- 
crease or deminution of any work found ne- 
cessary; and also to state quantities, as esti- 
mated by them, of each class of work so that 
a comparison of bids may be made. 


As the plans originally given out to bidders 
were evidently hastily prepared, the litho- 
graphing poorly done and the masonry speci- 
fications left much to be explained, this fur- 
ther information is very desirable. But the 
time allowed—a scant three days—seems to 
be very short for these important revisions. 

When a bidder is called upon for a lump 
tender covering every item of the work to be 
done, it is of vital importance tohim that the 
plans upon which he is to figure should be well 
considered. complete in every detail and the 
specification so clear that there can be no 
doubt as to the character of the work de- 
manded. Itis evident in this case that the 
borings which will determine an important 
volume of the foundation masonry are not yet 
completed and the detail plans to form the 
basis of an accurate computation of quanti- 
ties are yet in preparation, or at least have not 
been submitted to the bidders. 

We would suggest that ‘it would in every re- 
spect have been better and fairer to the 
prospective contractor if all this very neces- 
sary preliminary work had been done before 


any bids were called. In fact, until this work 
is done in the careful manner required by the 
importance of the structure, any intelligent 
comparison of bids received by the Commis. 
sion is simply impossible. Even the call for 
item prices and quantities used will be of little 
avail unless there is an accurate standard wit}, 
which to compare them. 

Unless all quantities are figured upon ian. 
which admit of nodoubt as to dimensions and 
character of work, these quantities and the 
total estimate of cost will vary to such a de. 
gree that a lump tender loses all its virtue of 
fixing beforehand the cost of the bridge, and 
the Commission would very probably fail, 
from a legal standpoint, to enforce any pen- 
alty of bond or percentage against a contrac. 
tor who could advanee imperfect data as 4 
reason for abandoning the work. We believe 
that after alla carefully prepared schedule of 
probable quantities and an itemized bid would 
have served the public interest better than the 
present method adopted by the Commission. 
A call for tenders of this character would 
have been morejust to the bidders, and doubt- 
less have secured a more intelligent set of 
bids. If the Commission was not ready for 
tenders per item, owing to lack of information, 
it had no business to call for bids at all. 


rm 
Railway Rates and Fares in England. 


There is great mental uneasiness in Eng- 
land over the Railway and Canal Traffic Bill, 
the substance of which we gave in a late issue 
Several of the companies have called meet- 
ings of the proprietors of their several stocks, 
most of them offering free passes to London, 
and requesting that they ‘‘ should attend in 
large numbers and evince their determination 
to resist this first step towards the confis- 
eation of their property,” and the Railway 
Defense Association, have drawn a _ petition 
againstthe bill in which, among other things. 
they set forth: 


No exeuse has ever been given for such a proposal, 
except the utterly absurd one which was made two 
years ago, that traders cannot afford to fight railway 
companies; as if traders with railways were generally 
small and single people, or their claims too small to 
bear the costs of the ordinary litigation, which is a! 
notoriously contrary to the fact. 

The bill authorizes the Board of Trade to require the 
companies to make every kind of statistical return 
which that Board may choose to ask for, which may 
involve unreasonable and useless trouble and expense. 
And though, of course, two prices cannot long be main- 
tained for the same service, it is an unquestionable fact 
that competition has greatly reduced rates. and in- 
creased accommodation and facilities. and that, from 
that and other ¢auses,railway profits have for sometime 
been diminishing. Newrailways of the most costly kind 
have been allowed and made, for nothing but avowed 
competition. 


And the Railway News seconds this petition 
in a rather hysterickal manner as follows: 


The department of the Board of Trade to whom is to 
be relegated the power of fixing rates and determining 
the conditions on which this enormous business ought 
to be conducted, willnot only not possess the requisite 
practical knowledge, but they will act without that di- 
rect responsibility which the directors and managers 
ofour railways owe to those whose property they ad- 
minister, and whose interests they are now required to 
safeguard. Railway proprietors are to have no voice in 
the election or constitution of a board to which com- 
plaints against themselves are to be submitted, and 
from the decisions of tne Railway Commissioners—to 
whom this irresponsible board is to make its reports— 
the parties interested are to have only limited right of 
appea!. Surelythis is nota state of things which can 
be justified onthe grounds of fairness, equity, or jus- 
tice! 

Upon what possible ground can it be reasonably 
urged that the owners of railways and canals are to be 
the only parties in the country who are to be deprived 
of the inalienable right of every Englishman, secured 
to him by the Great Charter, that ‘justice ” shall not 
be refused. 

One effect of this unnecessary interference with the 
freedom of contract between the railways and their 
customers will very quickly make itself felt, Railway 








proprietors, denuded of a portion of their already di- 
minishing profits. and having learned by experience 
that Acts of Parliament afford no adequate protection 
for investors, will decline to make further investments 
in railway undertakings. 

If this last prediction should prove cor- 
rect and the further development of England 
should be hindered or threatened by the re- 
fusal of the existing companies to extend 
their lines, it might pay England to pass a 
general Railroad Act like that of this State, 
for instance. With over $600,000,000 of rail- 
road capital paying from five to fifteen per 
cent., and one road, the Taff Vale, paying 
seventeen per cent. it should not be difficult 
to get capital to take some risk. 

Herapath’s Journal, on the contrary, in com- 
menting on the position of the Railway De- 
fense Association is much more moderate, say- 
ing: 

Whatever the inherent justice of this wholesale pessi- 
nistic criticism, we cannot but think it ill-advised and 
inopportune. Railway legislation on all hands is 
judged imperative. Blind opposition to it is childish 
and futile, no matter whether it come from the Railway 
Defense Association or Railway and Canal Traders’ As- 
sociation. The Bill, as we have before pointed out, 
wants amendment,not wholesale rejection. 


The Conservative force of England has al- 
ways been the force of a class. Now that by 
the extension of the franchise the majority 
will have an increasing power, it is possible 
we willsee some changes in English 'egisla- 
tion and Herapath’s seems inclined to take a 
rational view of the situation. 

Railroad commissions have worked well in 
this country, and if the English commission 
isnot given too much power it will doubtless 
accomplish much good. 
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The English ‘‘ Parcels Post.’’ 





The Railway News gives the new arrange- 
ments for the parcels post, which are to take 
effect May1. The present maximum weight 
is seven pounds, which is to be increased to 
eleven pounds. The charges will be 3d. for the 
first pound and 14d. for each pound or portion 
of a pound after the first, so that the charge 
for eleven pounds would be 18d. or 36 cents. 
There is also a provision for insurance up to 
a value of £10, at an additional charge of 2d. 
Postal arrangements of this kind here would 
tend to diminish the value of express stocks. 
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Freight Rates in India. 


The President of the Board of Trade, mov- 
ing for leave to bring in the Railway and 
Canal Traffic Bill, in connection with the rate 
on fish from Wick, referred to the intention 
of the East Indian Railway Company to re- 
duce their through rates from Delhi to Howra 
(954 miles, to 18 shillings ($4.37}) per ton, or 
about 4} mills per ton mile. 
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Financial Resources of China, 





The Sun of the 11th inst, has a long article 
on the revenues of the Chinese Empire, which 
is interesting in connection with the proposed 
railroad building in that country. 

The sources and amounts are as below: 


$40 500,000 

DRG ices Vb re sabed ch cseecscce covccsecvevcceuved 14,250,000 
Liken..... : 14,250,000 
EE a ee YS 
COMI erdesesccogn spender cenwess 19,500,000 
rs nats b:odhctosceedeiws conwinnes es 7,500,000 
$98,250,000 


The Liken, which is a tax on goods in tran- 
sit, is collected at various stations, and is sup- 
posed to amount to about $27,000,000, the sum 
mentioned above being merely what reaches 
the handgef Government, __ 
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Canadian Society of Engineers. 





A movement is on foot in the Dominion to 
form a Society of Engineers similar to the 
well-known American Society of Civil Engi 
neers, Meetings called by circular by Mr. 
Alan Macdougall, Sanitary Engineer, To- 
ronto, have been held in the principal capita! 
cities, and committees have been formed to 
draft constitution and by-laws. We hope soon 
to be able to congratulate our professional 
brethren north of us on having a society 
which will be sure to make its weight felt in 
creating an esprit de corps among the Ca- 
nadian engineers. 

ica Duticim 


The Channel Tunnel. 


At a special meeting of the proprietors of 
the Southeastern Railway Co.,held on the 19th 
ult., it was decided to introduce “A Bill to 
authorize the Southeastern Railway Co. and 
the Submarine Continental Railway Co. 
(limited), either alone or jointly with other 
companies, to maintain and continue experi- 
mental works for a tunnel beneath the Straits 
of Dover and for other purposes.”’ 

In the debate that preceded the decision, the 
usual intelligent conservative was on hand, 
who denounced the plan as ‘‘a Quixotic enter- 
prise, which never could be brought to any 
issue.”’ He had gathered together a_ few 
figures showing that the total passengers 
from England to the Cortinent, were, in round 
numbers 300,000, and asked what prospect there 
was of the enterprise proving profitable. 
Great doubt was expressed as to Parliament’s 
granting power to go on with the experiment. 


ee 
An Important Contract Decision. 


A case of aclaim for damages against the 
receiver of the Central Railroad Company, of 
New Jersey, has just been decided by Judge 
Van Vliet. The case stood thus: the firm of 
Vanderbilt & Hopkins, of New York, made a 
a large number of contracts for the supply of 
railroad material, with Francis 8. Lathrop, 
the first receiver of the Central R. R.;in the 
course of execution of these contracts Mr. 
Lathrop died, and Henry S. Little was ap- 
pointed his successor. Mr. Little, for some 
months, allowed the contractors to furnish 
material and then refused to receive the resi- 
due deliverable under the contract. The pe- 
titioners then claimed damages'‘to the amount 
of $120,000. The burden of the decision of. the 
judge is that while receiver Lathrop had au- 
thority under the Court to make these con- 
tracts, this authority created no legal obliga- 
tion against his successor. It is an axiom of 
law that all parties to a contract are bound by 
it, or are liable at law for breaking it. But 
the present receiver was no party to these 
eontracts ; he neither negotiated nor assented 
to them, nor was he directed by the Chancel- 
lor to perform them. The present receiver 
can not therefore be held for the acts of his 
predecessor. 

As to the claim that these contracts bound 
the trust whose agent the receiver was; 
the judge rules that an insolvent railroad 
company. can not be dealt with as a private 
eorporation without destroying both public 
rights and private interests. Such a railroad 
is a highway which the public have a right to 
use at all times, and this right is neither lost 
nor impared by the insolvency of the com- 
pany operating the road. At this day it is 
clear that the best means by which the most 
valuable part of the property of a railroad 
corporation can be preserved and saved from 
ruinous deterioration is by contiruing the 
road in full operation. And as this can not be 
done unless authority exists somewhere tq 
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make contracts which shall bind the trust, 
the receiver, by both reason and analogy, is 
the proper repository of this authority. 

But coneeeding that the receiver has au 
thority to make contracts for such labor and 
supplies as are necessury to enable him to 
perform the duties of his appointment and 
that his contracts for such purposes bind the 
trust, a very important question yet remains 
to be considered. In the present case the 
original receiver was removed by death, and 
the claim for damages grows out of the re- 
fusal of his successor to perform the con 
tracts. The situation is so novel in its legal 
aspects as naturally to provoke doubts 
whether the claim for damages can be 
awarded as compensation for a legal wrong. 
Where there has been no breach of duty o1 
violation of law there can be no damages. 
The present receiver occupied a fiduciary po- 
sition. He was to protect the property and 
interests committed to his care with jealous 
vigilance, and if claims be asserted against 
the property in his custody of which he has 
no personal knowledge, and which on exami- 
nation appear to be questionable from any 
cause, his duty is to decide against the claim- 
ant and in favor of the trust, and to refuse to 
recognize such claims as obligations of the 
trust until directed so to do by the Court. 

Under such circumstances, it is clear that he 
could not recognize such claims without in- 
curring serious personal risk. If it had ap- 
peared that the contracts made by the first 
receiver had been for such material, both in 
quality and quantity, as the heads of depart- 
ments had estimated as required for the year 
1882, to keep the works in proper repair; and 
that each contract had fixed the price to be 
paid for the material designated in it and 
limited the time of delivery, the judge 
thought there was little doubt but what re- 
ceiver Little would have been in duty bound 
to perform them. The contracts would then 
on their face have furnished satisfactory evi- 
dence thatthey had been conscientiously made, 
and furrish full evidence of their material 
terms. Receiver Little could have had no 
deubt whether they were or were not ju- 
dicious, and would have run no risk in ecarry- 
ing them out if he considered them proper. 

The contracts, however, on which the pe- 
titioner based his claim were not of this char- 
acter ; they were imperfect and incomplete in 
material points; so imperfect that it was im- 
possible for any person not a party to their 
negotiation to determine whether they were 
completed contracts or merely steps in a ne- 
gotiation of contracts. Receiver Little was a 
stranger to them, and was therefore placed in 
a position where it was impossible to perform 
the contracts without incurring personal risk 
or endangering the interests of the trust. 

The case is summed up as followed: 


i. Only the parties to a contract or their legal rep- 
resentatives are bound by it, or liable at law for break- 
ing it. 

2. A receiver of an insolvent railroad corporation has 
authority to make such contracts, for labor and sup- 
plies,as are reasonably necessary to enable him to per- 
form the duties of his appointment, and equity will en- 
force such contracts against the trust. 

3. But contracts made by a preceding receiver impose 
no legal duty or obligation on his successor, and dam- 
ages cannot be recovered at law against the succeed- 
ing receiver for refusing to perform the contracts of 
his predecessor. 

4. The duties of a succeeding receiver, in respect to 
the contracts of his predecessor, are only such as in 
view of all the circumstances of the case, it is equitable 
to impose—such as, with the light before him, the suc- 
ceeding receiver can perform without risk of personal 
liability and with safety to the trust, 

5. If the cireumstances surrounding the particular 
transaction, are such, a8 to justify reasonable doubts 
respectingthe validity or fairness of the contracts, it 
is the daty of the suveseding receiver to decline to 
perform them until he shall he directed to do so by 
the Court, 
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6. Damages should not be allowed for the non-per- 
formance of a contract which the Court has directed its 
officer not to perform, 

1. A court of equity will, in no case, enforee the 
specifie performance of a contract made by a trustee on 
breach of bis trust. 

8. Where neither party toan action representsa testa- 
tor or intestate, although one of the parties to the 
transaction out of which the suit grows is dead, the 
living party is competent to speak as a witness as to 
what was said and done by the other. 

%, But this evidence, in order to be worthy of full 
credit, should either be corroborated on material 
point, or be so full and convincing as to persuade the 
Court of its entire truth. 


a 


PERSONAL. 


I. F. Quimsy has been appointed City Sur- 
veyor of Rochester, N. Y, 


E. K. Srpiey, Superintendent of the Mis- 


souri Pacific R. R. with headquarters in Sedalia, Mo., 
has resigned. 


Ropert Harpina, of Brooklyn, has received 


the appointment of Superintendent of the New York 
Locomotive Works at Rome, N. Y. 


D, J. Mackey, President of the Evansville 
and Terra Haute and Evansville and Indianapolis rail- 
roads has been elected General Manager of the Peoria, 
Decatur & Evansville R. R. 


EpGar M, Gray, formerly Superintendent of 
the Columbus & Rome R. R., has been appointed Trea- 


surer of the Construction Company of the Georgia Mid- 
land R. R. 


T. H. Cooper, Division Superintendent of 
the Grand Trunk R. R., died at Toronto, April 5. Mr. 
Cooper had been in the service of the company for the 
past twenty years. 


Rosert GituwHaM, C. E., the engineer of the 
Kansas City Cable Railway, has refused a very flatter- 
ing invitation from the Grand Avenue and 15th Street 
Cable Co. to act as its Chief Engineer. Mr. Gillham gives 
as a reason for his refusal the demand upon bis ser- 
vices as Chief Engineer of the Elevated Railway and of 
the Omaha Cable Railway Co. 


ANNUAL DINNER OF THE INSTITUTION OF CIVIL 
ENGINEFRS.—The Prince of Wales, who was accom- 
panied by Prince Albert Victor and the Duke of Cam- 
bridge, was on Saturday the guest of the Institution of 
Civil Engineers, at the annual dinner held at Lincoln’s 
Inn Hall, London. Sir F. Bramwell presided. Earl 
Granville, Earl Kimberley, the Duke of Abercorn, 
several judges, Sir Richard Cross, Sir Frederick Leigh- 
ton, Sir Henry James, ete., were present. His Royal 
Highness, in acknowledging the toast of “The Royal 
Family,” referred to the many important works carried 
out by engineering science in England and the Colo- 
nies. He had the pleasure of laying the first stone of 
the new Eddystone Lighthouse, and two months ago of 
opening the Merscy Tunnel. He must mention also 
the Alexandria Bridge in India, built over the river 
Chenab, which ten years ago he had the honor of open- 
ing. His Royal Highness proposed “ Prosperity to the 
Institution of Civil Engineers,” which was acknow- 
ledged by Sir F. Bramwell.—Jron and Coal Trades [e- 
view, April 2nd. 


Srr JouN Fow.er, the Consulting Engineer 
to the Great Western Railway. has arrived at Sydney, 
New South Wales, and he will doubtless make a tour of 
the other Colonies. Sir John who has had consider- 
able experience of the difficulties arising from what is 
known as the “ break of gauge system,” will be able to 
advise the Colories upon the importance of what may 
be calleda federative gauge, which will enable a train 
to run through from one end of the continent to the 
other. Indeed, he has already advised the Colonies to 
grapple with thisimportant question before it is too 
late, and he has expressed the opinion that the 4 feet 
8s inch gauge is the best, since it is the gauge of all 
Europe, and engines and carriages can be obtained at 
acheaper rats than those for the broader gauge, the 
manufacturers having all the patterns, etc., in stock.— 
Colonies and India. April 2nd. 
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The Use of Cement Pipe for Sewers. 


The following veto was filed with City Clerk 
Geary yesterday afternoon : 

To the Honorable the Common Council of the City of 
Utica: 

The following action of your honorable body Friday 
evening, April 2, 1886, is hereby returned without my 
approval. (Here is given at length the resolution 
adopted by the Council providing for a cement sewer in 
Albany street). 


ENGINEERING NEWS AND 


The sewerage of our city is a very important matter, 
both from a sanitary and financial standpoint. 

Our City Surveyor, whois thoroughly competent to 
judge, has recommended vitrified sewer pipe as the 
cheapest, safest and best. Since this question was 
brought before the Council I have received over thirty 
letters from surveyors and engineers of different cities 
unanimously testifying to the superiority of this pipe, 
and stating that it is now universally used throughout 
the country. 

Then why does the Council insist oa putting down 
cement ? 

Some Aldermen say the people petition for it—there 
is some forcein that I admit—but are they the only 
parties interested in this matter? When the sewers 
»yrove defective (as they are doing continually) the city, 
and not the people, must foot the bills. 

And are we to pay any attention to the wail that was 
dinned into our ears last fall about the sewer gas inthe 
cellars and houses of our citizens? I think we should. 
If these evils are to be remedied the city should have a 
voice in the choice of pipe. and I claim should accept 
the advice of its Surveyor as having had the most ex- 
perience in such matters. 

The only real argument that has been or can be made 
in favor of the cement pipe we are now using is that it 
is manufactured here, and a prominent politician is 
interested in its sale. 

It seems to me this is not forcible enough to justify 
jeopardizing the lives of our citizens through defective 
sewerage, and the depletion of their pockets in trying 
to maintain a system with inferior pipe. 

This is too expensive and dangerous a monopoly for 
this Council to encourage or maintain. 

Tuomas E. Kinney, Mayor. 


Opinions on Sewer Pipes. 


The following letter to the Mayor from the 
City Surveyor explains itself: 


Utica, April 10, 1886. 

Hon. T. E. Kinney, Mayor:—As you are aware, I have 
made my official, professional protest against the use 
of cement pipe sewers. At the time of protesting I in- 
tended to say nothing more on the subject, thinking 
the Council might take the responsibility of the matter 
in ordering cement pipe. I therefore wrote to the 
city engineers of numerous cities for their views as to 
the relative merits of cement and terra cotta salt glazed 
vitrifled pipe. I copy extracts from their letters and 
also send you the letters themselves. 

Robert E. McMath, Sewer Commissioner of St. Louis, 
Mo., writes: ‘‘ Cement pipe was used in this city fifteen 
years or more ago and was condemned. We use vitri- 
fled elay pipe exclusively up to 18 inches in diameter. 

John Graham, City Engineer of Columbus, O., writes: 
** We have used exclusively, for the past ten or fifteen 
years, in the construction of our sewers, the salt glazed 
sewer pipe with entirely satisfactory :esults.” 

George A. Ellis, City Engineer of Springfiel1, Mass., 
writes: “I consider the salt glazed vitrified clay sewer 
pipe the best that is made.” 

John C. Haskell,City Engineer of Lynn, Mass.,writes: 
*‘T find that the cement pipe is unreliable. We have 
put in but one sewer with cement pipe for ten years, 
using nothing except Akron or Rochester salt-glazed 
vitrified pipe.” 

W. W. Ruggles, Chief Engineer, of Jersey City,writes: 
“ Latterly we have used nothing but terra cotta salt- 
glazed pipe. Itis the best pipe for us to use in this 
city, and I recommend it for any place as the safest and 
best.” 

Samuel Moak, City Engineer of Amsterdam, N. Y., 
writes: ‘I believe there is no question among engi- 
neers as to the superiority of the vitrified over cement 
At least I know of no engineer who does not prefer the 
former.” 

W. E. Cutshaw, City Engineer of Richmond, Va., 
writes: ‘ We have not used cement pipe for sewers or 
drains since I have been in office here, some thirteen 
years. My own pre‘erence is to have salt-glazed trough 
clay pipes.” 

James G. Artingstall, City Engineer of Chicago, 
writes: ‘“ We do not use any cement pipe in this city, 
we consider it every way inferior to vitrified clay pipe.” 

Cc. L. Fuller, City Engineer of Troy, N. Y., writes: 
** We have not used cement pipe to any extent for sev- 
eral years, using the vitrified entirely for connections 
and lateral drainage.” 

Ernest Adam, City Surveyor, of Newark, N.J., writes: 
“ This city has 58 miles of sewers, of which 13 are built 
of vitrified pipe.” Hoe writes a long letter, but does not 
say a word about cement pipe. 

Horace Loomis, Engineer in charge of sewers for the 
city of New York, writes: “ The kind of sewer pipe our 
specifications call for is vitrified salt-glazed stonew:re 
sewer pipe. Only one sewer of cement pipe was ever 
laid in this city. 

Prof. Cady Staley. of Union College, and Engineer of 
the Schenectady sewers, refers to his printed report, 
and in it marks the following: ‘‘ These conditions are 


best fulfilled by constructing a sewer of vitrified earth- 
enware pipe.” 

Albert Krause, City Engineer of Buffalo, writes. 
“Some 12 years ago we used cement pipes for sewers 
but never since, as we found them to be soft and 
rotten whenever we had occasion to open or connert 
with them. We now lay nothing else but good hard 
brick or vitrified tile sewers.” 

C. H. Bunce, City Surveyor of Hartford. Conn., writ. 8: 
“ Advertised two sewers this spring to be of Akron salt 
slazed tile. Some years ago we laid some cement pipe 
sewers and were not at all satisfied with them.’ 

H. C. Hodgkins, ex-City Surveyor of Watertown 
(says my letter was referred to him by the present (ity 
Engineer, Mr. Fairbanks), writes: ‘ Both cement and 
vitrifled sewer pipes are used, but the preference js 
given to the vitrifled pipe on account of the greater cer- 
tainty of good material.” 

Samuel M. Gray, City Engineer of Providence, k. |, 
writes: ‘In my opinion the terra-cotta salt glazed vitr)- 
fled sewer pipe is much preferable to any cement pipe 
I ever met with. I have neverseen any make of eo- 
ment pipe which I considered suitable for sewerage 
purposes.” 

In Poughkeepsie the Engineer will not allow a cement 
pipe to be put down. 

C. G. Force, City Engineer of Cleveland, Ohio, writes 
“Cement pipe was not asuccess here. 
clay pipe only.” 

8. E. Babcock, Chief Engineer of Little Falls Water- 
Works, writes: ‘In my judgment there can be no ques- 
tion as to the superiority of salt glazed vitrified pipe 
over any cement pipe that may be or might be eo) 
structed for sewer use.” 

W. H. H. Geer, City Surveyor of Syracuse, writes: “| 
prefer the vitrified tile.” 

Julius Froshee, City Surveyor of Lockport, N. Y.. 
writes: “I consider a salt glazed vitrified clay pipe for 
the carriage of sewage matter far superior to cement 
pipe.” 

Samuel L. Smedley, Chief Engineer and Surveyor of 
Philadelphia writes: ‘I greatly prefer salt glazed vitri- 
fled sewer pipe to cement pipes.” 

I. F. Quimby, City Surveyor of Rochester, N. Y., writes: 
“Permit me tosay that cement pipe sewers are no longer 
laid in this city for public purposes.” 

Peter Hogan, Sanitary Engineer at Albany, writes: 
“For sewers, 24 inches in diameter, or less, including 
branches and connections, salt glazed vitrified pipe 
should be used in preference to any other material.” 

R. H. Bingham, City Engineer and Surveyor of Al- 
bany, writes: “No cement pipe is now used in our city. 
Since 1875 we have laid several miles of the salt glazed 
vitrifled stone ware sewer pipe, and find it reliable in 
every respect. 

H. C. Merrick, City Engineer of Binghamton, writes: 
“Some 10 or 12 years ago we used cement pipes to a 
limited extent in this city, but for the reason above 
stated its use has been wholly abandoned, and vitrilied 
salt glazed pipe used instead.” 

T. B. Pete, C. E., of Ogdensburg, N. Y., writes: 


We use glazed 


le 


“The 


. vitrifled pipe is the kind used in Ogdensburg, and con- 


sidered the best.” 

James A. Stewart, M. D., Commissioner of Public 
Health of Baltimore, Md., writes: ‘ Thatthe experi- 
ence of the past 10 years of this department is entirely 
in favor of terra cotta salt glazed vitrified sewer or 
drain pipe.” 

N. I. Harris, City Surveyor of Oswego, writes: “1 
prefer cement pipe.” 

These letters are not all that I have received on this 
subject. One man pronounces for cement. The 
standard books on the subject agree with all the per- 
sons quoted, excepting Harris. 

Respectfully, : 
RricuHarp W. SHERMAN, 
City Surveyor. 

Cement sewer pipe has been made and sold in this 
city by one manufacturer for the past 20 years.—Utiva 
Press. April 13th. 
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Tue New BrinGE ror THE HawkesBury.— As 
itissome time since the New South Wales Gov- 
ernment invited tenders for arailway bridge to 
span the Hawkesbury, it may be assumed that 
the conditions under which this bridge ‘vas to 
be erected were as well known to the eng!- 
neers in this country as they were to those of 
America. It is, therefore, somewhat disap- 
pointing to find that the contract has been 
given to the Union Bridge Company of New 
York, who has undertaken to do the work for 


327,0001. Undoubtedly, colonists would have 
preferred that the work should have been 
done by an English firm, and, the fact oy 
New York firm is able to eat us out of a fie ms 
which almost by prescriptive right, should 
our own gives rise to suggestions that are by no 
means pleasant or creditable to us as @ com: 
peting nation.— The Colonies and India. 








CORRESPONDENCE. 


Fatal Accidents in Coal Mines. 


There have appeared, on several occasions, in En- 
GINEEBING News, articles on the fatal accidents in 
the tunnels of the South Pennsylvania Railroad and 
the new Croton Aqueduct, and comparisons made be- 
tween these two works. The artic.es referred to are 
not now at hand, but the writer's recollection is that 
there was no very accurate means or standard given 
for comparison between them, or between them and 
other works. The employment, as a standard, of the 
number of men engaged seemed uncertain and diffi- 
cult to obtain with a great degree of accuracy, and the 
jength of tunnel driven did not appear to afford a much 
better basis. It then occurred to the writer that the 
yardage would be a truer and more readily obtained 
means of comparison and ccntained fewer disturbing 
or vitiating elements. With this in view, and to add 
another batch of statistics to those published on the 
subject, the following abstracts and deductions were 
made from Dr. H. M. Chace’s ‘‘Report on Mining 
Methods and Appliances used in tbe Anthracite Coal 
Fields,” which forms Report AC of the Second Geologi- 
cal Survey of Pennsylvania. 


TABLE No. 1.—FaTaL ACCIDENTS IN THE PENNSYLVANIA 
ANTHRACITE Coal MINEF. 
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From From 
0 ‘ , 
a Falls. Explo- |sitogetameous 
sion. ‘auses. 
Wont eas eee sarod ais 9 
| Per | w Per| x Per 
No. cent. | No. cent.| No. cent. | 
1875 o7| 29 18 | .07 138 | 06 248 
1876 89 Al 29 13 100 46 218 
1877 115| .61 | 12 -06 61 33 188 
1878 79 42 23 12 85 46 187 
1879 131 | .50 29 ll 102 39 262 
1880 89 51 14 | .08 73 | -41 176 
Totals 600 AT | 125 10 554 | 43 1279 


As, from data collected and observations made by Dr. 
Chace, one ton of coal sent to market equals about one 
and three-tenths tons at mines, and as a ton of an- 
thracite of the average market size measures about one 
anda half eubie yards, we are enabled, knowing the 
quantity sent to market, to compile 


Tons 


Cubic 
Year. | sent to Yards 
| Market. Mined. Roof Falls. 
t ——— — — - — ———EEE —_ = 
1875 19,712,472 | 38,439,321 396,178 
1876 18,501,011 | 36,076,971 405,359 
1877 20,828,179 40,614,949 353,173 
1878 17,605,262 | 34,330,262 | 434,560 
1879 26,142,689 50,978,244 389,154 
1880 23,437,242 | 45,702,621 513,513 





: ; | 1 
Totals... | 126,226,855 246,142,368 410,237 


TaBLe II.—NuUMBER oF CuBIC YARDS EXCAVATED AND REMOVED PER FATAL ACCIDENT. 


Explosions. 
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per pound of fish,” and must regard it as an effort on 
the part of your reviewer to keep valuable logomical 
material from the officers and members of the Society 
for the introduction of metric measures into America. 
During a long and interested study of the metric 
question, its causes and effects, I have not before met 
with any such atrocious example of extreme vulgarity 
in fractions as thirty-nine one hundred and twelfths. 
Is not this example enough to cause all intelligent me- 
tric reformers to move, not only for the abolition of the 
English penny, but also of a people that will persist in 
employing denominations that readily lend themselves 
to such uses as that cited above. a 


Job on Mining Statistics. 


New York, April 12, 1886, 
EpitorR ENGINEERING NEWS: 


The citations from the twenty-eighth chapter of Job, 
by your correspondent “W.” are of great interest as 
showing the state of mining engineering in times that 
are almost pre-historic. But there is one point of con- 
siderable interest to the writer that he failed to call at- 
tention to, viz.: the commencement of the first and end- 
ing of the sixth verses in the old version, “Surely there 
is a vein for the silver,” and “It hath dust of gold.” 

When we remember that the “King James” version of 
the Bible was translated by mere doctors of divinity, 
who presumably had no knowledge of any mining oper- 
ations, and considering the early complete exhaustion 
of the gold deposits in England could have known noth- 
ing of gold mining, it is at leasta fortunate co-inci- 
dent that so clear a statement of the circumstances 
under which both gold and silver are found should ap- 
pear in this text, showing conclusively that, then as 
well as now, the placer or gravel mines constituted the 
great source of the world’s gold supply. For though 
there is now, and possibly always has been, a small 
amount of gold won by crushing auriferous rock, few 
rocks, however, carry a sufficiently large percentage of 
gold to render the practice profitable, so that we are de- 
pendent on the benificent forces and processes of na- 
ture for such disintegration, it being probable that 
about ninety per cent. of the gold in circulation was de- 
rived from “dust” or fine gold which, in Job’s time, as 
now, was separated from gravel by washing. Silver, on 
the contrary, is always extracted from veins by more or 
less fully organized mining operations. 

It is possible that if the philologers who deal with 
translations, not only of the Bible but of other ancient 


No. Cubic Yards Excavated per Fatal Accident from 





Miscellaneous Causes. All Causes. 
2,135,518 289,017 154.997 
1,244,033 360,770 165,491 
3,384,579 665.819 216,037 
1,492.620 403,885 183,583 
1,757,801 | 499,786 194,573 
3,264,473 626,063 259,674 
1,969,139 | 192,449 





From the same authority is derived the following 
statistics of the coal mines of Great Britain; the ton- 
nage being reduced to yardage in the same manner as 
the foregoing, allowance being made for the non-use of 
breakers in Great Britain and the difference in weights: 

Evans gives for a term of twenty years, ending De- 
cember, 1875, an average of one death to 219,712 cubic 
yards mined. 

Hyslop gives for twelve years, ending with 1867, one 
death to 144,188 cubic yards mined. 

Hyslop also gives for four years ending with 1874, one 
death to 211,811 cubie yards. 

Bagot, for five years, 1871 to 1875, both inclusive, one 
death to each 200,873 cubic yards. 

In 1881 and 1882 the average in Great Britain is said 
to have been 283,170 cubic yards. 

But, as Dr. Chace remarks, the British colleries have 
no breakers; so that if we could separate from the 
Pennsylvania statistics, the fatal accidents occurring in 
their breakers, it would be found that the American 
mines are worked with fully as high a degree of safety 
as those of Great Britain. T. H.L. 


The Division of the English Penny. 


New York, April 12, 1886. 
EpDIToR ENGINEERING NEWS: 

In your review of Mr. Dors*y’s able paper on English 
and American railroads, there is a reference to the 
humble prayor of the fishermen, etc., of Wick, to the 
managers of the railways between that place and Lon- 
don. I am astonished that your reviewer did not refer 
to the answer of the Midland Railway, viz: “The rate 
from Wick works out on the whole distance to 39-112d. 


| 

l 
books, would submit the various possible readings to 
men who are acquainted with processes of production, 
instead of regarding what they do not understand as 
examples of poetic imagery, much additional light 
might be thrown on the resources and industries of the 
ancients. MINER. 


Loss of the Oregon. 


New York, April 11, 1836, 
EDITOR ENGINEERING NEWs: 

Referring to the sentence in the review of Mr. Dor- 
sey’s paper “English & American Railways Com- 
pared.” “Sometimes a disaster, like that of the‘ Ore- 
gon’ sets men thinking what the effect would have 
been ifthe iron used by permission of Lloyd’s rules 
had been replaced by iron of strength equal to that used 
by Americans in like positions,” please allow me to 
call your attention toa letter in the last number of En- 
gineering, in which the writer, claiming 25 years exper- 
ience in commanding both steam and sailing vessels, 
says: “The Oregon having been struck amidships by 
the schooner, must have had the fracture just above or 
at the water line, unless, as has been the case of many 
English iron vessels, which I have examined after col- 
lision, the iron plating has been of the usual “ pot 
metal,” plate used in English iron ships, and which 
has as much ductibility or pliability as plate glass--wit- 
ness the sharp fractures shown in the many photo- 
graphs taken of injured iron vessels.” This very direct 
testimony as to the general worthlessness of English 
ship plates, coming as it does from an Englishman of 
some experience in the matters he writes of, seems of 
great interest in connection with the loss of the Oregon, 
which is understood to have been built of iron. 
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And in that connection can you give Lloyd's specifi- 
cations for the strength of iron ship plates? The re- 
quirements for steel plates have been published and are 
fully as good as i3 requisite,but Iam unable to find any 
standard str-ngth required for ship plates. Such 
broken plates as have come under my observation 


would be classed by American engineers as ‘tank 
iron,” and I believe it bears a very low price. 
Cc. 8. 
In answer to our correspondent’s inquiry, Lloyd's 


specifications for the strength of iron ship plates are 
like the snakes in Ireland: there are none. Their rules 
cover merely the thickness of plates and sizes of 
angles, ete. 

The rules ofthe Bureau veritas read: ‘‘ The whole of 
the iron used in the construction to be of the best qual- 
ity, tough and malleable. The rivet iron to be of the 
very best quality * * * * A reduction in the svantlings 
may be allowed, in special cases, or where iron of a su- 
perior quality is used the amount in these cases to be 
determined by the administration.” 

The tensile strength of the qualities we here itali- 
cize is no where specified. 

Lioyd’s rules for steel, to which our correspondent re- 
fers, are: tensile strength for ship plates, 27 to 31 tons— 
60,480 to 69,440 pounds— per square inch and 20 per cent. 
elongationin 8inches. Bending test. A temper bend is 
taken for every plate, bar, ete.. both for ship and boiler 
material, The test pieces are heated to a low cherry-red 
and cooled in water at 82° F.; they must then stand 
bending to acurve, the inner radius of which is one ard 
a half times the thickness of the plate. 

The tests for our cruisers “Dolphin,” “Chicago.” 
etc.. called for a softer steel, as a tensile strength of not 
less than 60,000 pounds per square inch and an elonga- 
tion of 2 percentin 8 inches. The bending test was, 
quenching in Water at 82° F., after heating to a cherrv 
red when the test should bend over an inner radius of 
1‘. times itsthickness without showing any cracks 

The latest quotations for ship plates, ete.. are as 
below: 


NORTH STAFFORDSHIRE. 


Z &. £8. d, 
Angles and bulbiron..............-.++ 510 to 610 
Plates, ship soodind do crcesbedshectccuswee 6410 to 615 
2 i cate nd van sbvonssensa<ckage 6 15 to 715 

WEE dardcedeasccaccccaeveuscecese 610 to 77 6 

SOUTH STAFFORDSHIRE, 

£ 8. d, £ ad. 

Rivet iron......-.. sect eeereceseceneees "26 to 826 
Angles and bulb iron........--.+.-. 5 10 to 6 5 
PIALOB, BRED. <..0. cccccccccccccceces 7 to 715 
i Pree éudeeepanw 710 to 810 
© GO ac cco stare ctncsiendoceces 710 to 810 


(EprtorR ENGINEERING News. 


LITERATURE. 

Warm-Blast Steam-Boiler Furnace. A Report upon a 
series of trials of an Apparatus for transferring a 
part of the heat of escaping flue-gases lo the furnace by 
warming the entering air. By J. C. HoapiEey, New 
York, 1886, John Wiley & Sons, Publishers, size 6 x 
9 inches ; pp. 173. Price, $1.50. 


This work details a series of trials with the ahove end 
in view, made at the Pacific Mills of Lawrence, Mass., 
in 1881, under the direction of the author. The text 
fully describes the conditions of the case; the method 
of conducting the experiments; the instruments used ; 
with illustrations and a condensed record of weekly 
results and analyses of the coal, dry fuel, gases, ete. 
The professional standing of the author is warrant 
sufficient of the complete treatment of the subject. 

ee 


Trade Journalism. 


In commencing its third year of publication 
the Journalist, in a leading editorial, an- 
nounces its intention to devote more atten- 
tion hereafter to trade journals and trade 
journalism, recognizing the importance of 
the influence which well established publica- 
tions of this kind are able to exert upon the 
industries and interests with which they are 
so closely identified. The daily press and 
those connected with it, have, in the past, 
generally been disposed, if they did not un- 
duly magnify their own office, to exaggerate 
its relative importance in the field of journal- 
ism. In so doing they as naturally under- 
estimated the value to the community of 
those unsensational but substantial advances 
which are all the time being made in indus- 
trial methods and results. It is fair to say, 
that industrial transformations and revolu- 





252 


tions are constantly going on under their 
very eyes, that largely escape the attention of 
the daily press, a knowledge of which would 
be worth more to the community than a large 
part of that which meets their eyes in the 
daily journals, It is a healthy sign that 
journalists are beginning to recognize that 
industrial policies are as important as politics, 
and shop topics as interesting, to large num- 
bers of readers, as society notes or scraps of 
scandal,—American Machinist, 


ne 


The Watering of Dusty Mines. 


Among the papers down for reading at the 
Twenty-eighth Annual Meeting of the South 
Wales Institute of Engineers, held at Cardiff, 
was one by Mr. Archibald Hood on the water- 
ing of dusty mines. The appended extracts 
indicate the object of the paper and the me- 
thod suggested by the author for coping with 
the dangers of a dusty colliery. 


‘A consideration of the best method of ren- 
dering coal-dust harmless is the chief object 
of this paper. This naturally formed the sub- 
ject of frequent conversations between Mr. 
Galloway and the writer, and the invariable 
conclusion arrived at was that the most effec- 
tive way would be by the conveyance of water 
in pipes, and its distribution by jets of spray 
at such intervals as would keep the air satu- 
rated. It is only within the last few months 
that he had put the pipe system into full 
force. Previously, and from the date of Mr’ 
Galloway’s first experiments he used a water 
tram, having attached to it a perforated pipe. 
Messrs. Lewis & Kirkhouse, some years ago, 
took out a patent by which pumps were em- 
ployed to force the water upwards and side- 
ways through a perforated pipe attached to a 
tram. This aims at a more perfect distribu- 
tionof the water than can be effected by the 
tram pure and simple; but whether this ad- 
vantage is to any extent counteracted by the 
complication of the machinery required to 
effect the purpose is a question that will no 
doubt be ventilated in the discussion by the 
parties who have tried both ways * * * * 
There will be a difficulty in getting jets suffi- 
ciently small to operate without choking with 
small particles of dirt; but where the water 
employed is not quite clean it could easily be 
screened, or even filtered at no great expense. 
One of the methods for spreading into a spray 
the water issuing from a jet is to allow it to 
impinge on a plate fixed at a slight angle to 
the jet. This method admits of a circular 
jet, which is less likely to be closed with any 
foreign matter than a flat jet of the same area. 
The flat jet, however, throws a very good spray, 
and may keep clear where the water is not too 
dirty. 

‘““When the water is obtained from a con- 
venient height—a hundred or two hundred 
feet—and where the jets are allowed to work 
continuously nothing more is required than a 
cistern and an ordinary ball tap, similar to 
what is used in the cisterns of dwelling 
houses in towns. It would, perhaps, be un- 
desirable to have a pressure of more than 
from 50 to 100 pounds per square inch on the 
pipes along the roads, and as the water in 
most of our steam coal pits would have to be 
brought from a height giving more than that 
pressure, the writer is now constructing an 
apparatus by which the pressure will be regu- 
lated and an intermittent opening of the jets 
automatically effected. * * * In eonclusion, 
the writer contended that an effective water- 
ing or damping of the roads ean be carried on 
at very little expense. and that expense will be 
doubly repaid in the increased comfort to 
men and horses, in a way which must tell on 
the employers’ pocket. The effect in prevent- 
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ing explosions, and in limiting their dis- 
astrous results when they do unfortunately 
occur, will be incalculable. With an efficient 
system of watering there would be no neces- 
sity for further restrictions as to shot-firing.”’ 


TT r——— 


Savage Map Makers. 


In collections recently taken to Denmark 
from the east coast of Greenland by Capt. 
Holm are several objects that have excited the 
astonishment of European geographers. 
They are maps made by the natives. The 
maps are engraved with their rule cutting im- 
plements on boards that drifted ashore. 
They were found among the natives who live 
along the shores of a deep jord near the most 
northern point attained by Holm. Only ten 
or twelve of these 400 people have ever visited 
the Danish settlements in South Greenland, 
owing to a stretch of glaciers and ice fields 
which have so nearly isolated them from the 
world that their existence was not known until 
recently. They had never seen a white man 
until Holm and Dr. Knutzen came among 
them. 


Some of these curious maps, Capt. Holm 
says, represent quite accurately the contour 
of the coast, with all its many big and little 


indentations, along which they live. Other 
maps give the outlines of islands lying near 
the coast, and the explorers say the maps re- 
produce the shape of the islands with a good 
degree of fidelity. 

The existence of these maps among a savage 
and almost unknown people has aroused much 
interest, and some geographers have ex- 
pressed the opinion that they were not the 
work of the East Greenland iaatives. Mr. 
Hansen-Blangsted, for instance, suggests the 
theory that some survivor from tke ship 
Lilloise, which years ago started for East 
Greenland and never returned, may have 
lived and died on the coast at Angmagsalik 
ford, and that he may have made these maps. 
This suggestion is very far fetched. We have 
long known that the Esquimaux have more 
talent for cartography than is often found 
among untutored savages. Dr. Hall, for in- 
stance, in his explorations north of Hudson 
bay found one or two of the rude native charts 
of a part of that region somewhat serviceable 
and at least one of them has been reproduce 


in the report of his work published by the 
United States Government.—N. Y. Stn. 
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South AFRICAN RAILWAY AND WAGON CoMPETI- 
Tion.—There comes another moan from South 
Africa about ox-wagons being able to compete 
with the railways, because the Government 
will not adjust freights to the needs ofthe 
time. Ten or twelve wagons belonging to 
Messrs. Ainslie, of Sevenfountains, were re- 
cently outspanned at Waai Nek. aaa all had 
heavy loads of goods from Port Elizabeth 
houses, and their destination was Kimberley. 
Thus it appears as ifthe railways, instead of 
shutting out wagon traffic, had only developed 
in it an energy that that industry never before 
possessed. It is rather disappointing in a good 
season, and when it was reckoned that the 
carriers would turn their attention to the land, 
to find that it still answers their purpose bet- 
ter to go wholesale into the carrying trade.-- 
Colonies & India. 
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Cur1caGo’s Hypr Parx.—The manufactures of 
Hyde Park, fll., which includes Pullman, 
South Chicago, Calumet harbor ete., com- 
prise works for the production of steel rails, 
railroad cars, railroad supplies, nails, tacks, 
rubber clothing, linseed oil, chemicals, etc. 
They give employment to over 10,000 persons, 
and have an annual aggregate product of over 
$25,000,000 valuation. The largest steel rail 
plant in the world is located at South Chicago. 

he lumber firms number ten, and handle 
over 110,000,000 feet of lumber annually, and 
employ 400 men. There are at present on the 
Calumet river 32,000 feet of dock frontage, 
representing an investment of $3,000,000. T 
Calumet has a large appropriation which hag 


never been expended. It is the intenti. 

the Government to create a channel 21 phe: 
wide and sixteen feet deep. The number of 
steam vessels entering the harbor during the 
past year has been 266, and of sailing vessels 
168, having a total measurement of 235,000 tons 
Tne population is 60,000 people, and the cor. 
porate bounds ofthe village include forty. 
eight square miles. Crossing the village are 
railr lines with an aggregate of 170 miles of 
main track. Over 100 suburban trains ply 
these roads daily. ; 


THE HISTORY AND STATISTICS or 
AMERICAN WATER WORKS. 


BY J. JAMES R. CROES, M. AM, SOC. C. E.; M. INST, ¢, F, 


805. ULYSSES, PA. 

Ulysses, Potter county, Pennsylvania, in Jat. 
41° 40’ N., long. 78° W., ia on hilly ground. 

Water-works were built by a private com. 
pany in 1885, taking the supply from springs, 
the water of which is distributed through two 
miles of cast-iron pipes of 3-inch and 2-ineh 
diameter. There are forty-five taps and seven 
fire hydrants for which the borough pays $29 
each per year. Service-pipes are of galvanized 
iron. 

The works cost $4,000. The population in 
1880 was 638. The daily consumption is not 
known, and no financial statistics are fur- 
nished, Perry Brigham is the owner of the 
works. 


806. ANSONIA, CONN. 


Ansonia, New Haven county, Connecticut, 
in lat. 41°20’ N., long. 73° W., on the Naugatuck 
river, is in a narrow valley between steep 
sand hills. 

It is the seat of a number of manufacturing 
establishments. Water-works were built in 
1870 by a private company, taking the supply 
from a small stream on high land back of 
the village, the water being impounded by a 
stone dam forming a reservoir holding 
10,296,000 gallons, about 220 feet above the 
village. 

The conduit and distributing pipes are of 
cement lined wrought-iron. There are seven 
miles of mains, with fifty fire hydrants and 
300 taps. There are five metersin use. Ser- 
vice pipes are of galvanized iron. The works 
cost $120,000. The bonded debt is $85,000 at 
5 per cent. interest. The cost of maintenance 
is not given. The revenue from water rates 
is $7,000. The town pays $28 per year for 
each hydrant. The population in 1880 was 
3,855. The daily consumption is not known. 
The pressure in the village is from sixty to 
ninety pounds. Thomas Wallace is President 
and D. Bartholomew, Secretary and Treasurer 
of the Company. 


807. MASON CITY, IOWA. 


Mason City, Cerro Gordo county, Iowa, in 
lat. 43° 10’ N., long. 93°10’ W., was settled about 
1880. Water-works were built by the city in 
1885, taking the supply from springs and Lime 
river, and pumping directly into the mains by 
two Blake Duplex pumps, each having 8}-inch 
plangers of 12-inch stroke, one having a com- 
pound engine with 8} and 12-inch steam 
cylinders, and the other a 16-inch steam cy!- 
inder, all of 12-inches stroke. There are two 
and one-fourth miles of cast-iron mains of 10 
to 4-inch diameter, with twenty-two fire hy- 
drants. The number of taps is not given. 
The works cost $26,000, which is the amount 
of the bonded debt at 6 per cent. interest. 
The population in 1880 was 2,510, and is said 
now to be 3,600. The daily consumption is 
250,000 gallons. Service yipes are of galvan- 
ized iron, The annual cost of maintenance is 
$2,600 and the revenue, $2,400, A, T. Lien is 
chairman of the Water-Works Committee, 








808. MUNCIE, IND. 


Muncie, Delaware county, Indiana, in lat. 
4’ 15’ N., long. 85° 20’ W., is on the White 
river. Water-works were constructed in 1885 
by a private company, taking the supply from 
the river above the city. A settling basin is 
constructed near the bank, and from this the 
water is pumped directly into the mains under 
130 pounds pressure. The pumping machine 
is of 2,000,000 gallons daily capacity. Distribu- 
tion is by eight miles of cast-iron pipes of 12 to 
4-inch diameter with eighty-five fire hydrants 
and 263taps. The city pays $5,000 a year for 
fire protection. The capital stock of the com- 
pany is $100,000. No further financial state- 
ments are furnished. JamesS. Kuhn is Presi- 
dent and S. M. Highlands, Superintendent. 
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Tue water-works at Fort Madison, Ia., are on the res- 
ervoir plan; were put in last fall and have proved satis- 
factory. The city pays to the company $3,500 annually. 


Tue contract for digging the artesian well at Redfield, 
Dak., has been let to Grey Bros. of Aberdeen, and work 
thereon will be commenced at once. 


Tue Sancon Flectric Lighting Company, of South 
Bethlehem, Pa. Capital stock, $10,000. Treasurer, Cal- 
yin F. Smith, of Bethlehem. 


The Edison Electric Iiuminating, Power and Heat 
Company, of St. Paul, Minn. Capital stock. $100,000, 
E. W. Cooke and others, incorporators. 


Tue Atlantic Electric Light, Storage & Power Co., 
capital stock $200,000, has been incorporated at Balti- 
more by Edwin W. Rouse, Solomon Auerbach, Lewis 
M. Rosenberg, C. J. Wiener and James H. Smith. 


Te Gravesend, L. I., authorities have closed all the 
contracts for sewering Coney Island. Ground will be 
broken with some ceremony in a few days when the 
contractors will provide some polished spades and the 
island dignitaries will be given a chance to shovel sand. 


Ovray, Colorado, April 1.—A company to erect & tele- 
graph line from Ouray to Montrose was organized on 
Monday, the stock was all taken on Tuesday, and work 
onthe line will commence under the supervision of 
Superintendent Gillespie of the Sidney mine at once. 


MANAGER WesT of the St. Cloud, Minn.. water power 
company, having reported to the council the completion 
of one-half of the dam across the Mississippi river. with 
the head gates and canal, the last of the first issue a 
$50,000 in city bonds has been turned over to the com- 
pany. The second $50,000 in bonds will be issued at 
onee. 


A REPORT has been submitted to the Mayor and Com- 
mon Council of Orange, N. J., by the Joint Committee 
on Sewerage, with regard to the proposed sewerage. 
The system of Messrs. Bassett and Nute is recom- 
mended. The reportis printedin full inthe Orange 
Chronicle, April 10. 


THE Phillipsburg Gas Company has formally organ- 
ized with a capital stock of $60,000. The officers are as 
follows: President, W. I. Miller; Secretary and Trea- 
surer, James A. Irons; Directors, W. I. Miller, An- 
drew Howard, Ed. Kaye, Joseph Webb and E. P. Eb- 
berts. The company’s first well, inthe Sheffield field, is 
being drilled at present. 


THE Cities Committee of the N. Y. Senate has re- 
ported favorably Senator Hoysradt’s bill providing for 
the appointment of three new commissioners on the 
New Croton Aqueduct. Hamilton Fish is said to be 
proposed as one of the commissioners, The bill is 
backed by Mr. John O’Brien one of the Aqueduct con. 


tractors and Chairman of the Democratic State Com- 
mittee, 


At Augusta, Ga., the large sewer commenced in 1884 
has recently been completed. The sewer as completed 
is 8,542 feet long, cireular in cross section, 6 feet in dia- 
meter, with walls 8 inches thick. It is puilt of hard- 
burned selected brick, laid in hydraulic cement and 
7.1% feet of its length was laid on cradling. The depth 
of the excavation ranged from 26 to 27, with side slopes 
of « horizontal to 1 vertical. The grade is 06-100 of a 
foot or about % of an inch per 100 feet. 


Engineer’s original estimate. ... 





basse doese one $38,970.00 
Actual cost..... dhabdceucece Riais vadlae davecgiseas 37,048.08 
Leaving a balance of....... aeleadhe : waht ¢odina $1,921.92 


This includes 71 feet of extra length of sewer not in- 
cluded in the original estimate and amounting to $284, 
besides about $2,000 of extra expenditures. 
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Difference of level 





TOWN’ AND StTaTE. Topography. in town. 
feet. 

Lewiston, Me. undulating. — 
Lincoln, Neb. undulating. 10 to 30 
Meriden, Conn. hilly. 50 to 100 
Muskegon, Mich. level, 0 
New Bedford, Mass. sloping. 140 
New Brunswick, N.J. undulating. 80 
Newport, Ky. undulating. 45 
Newton, Mass. hilly. 150 
New York, N. Y. hilly. 30 to 100 
Norfolk, Va. level. 0 
Oshkosh, Wis. , level. 0 
Oswego, N. Y. hilly. 100 
Ottawa, Ont. hilly. 60 to 80 
Pawtucket, R. I. rolling. 125 to 140 
Peoria, Ill. hilly. 100 
Petersburg, Va. sloping. 39 
Portland, Me. hilly. 150 
Poughkeepsie, N. Y. hilly. 
Salt Lake City, Utah. hilly. 20 to 90 
Savannah, Ga, level. 5 
Wilkes Barre, Pa. level. 0 
Williamsport, Pa. rolling. 80 
Wilmington, N. C. undulatirg. 65 
Woonsocket, R. I. hilly. 40 
Youngstown, O. 100 


hilly. 


THE following water-works companies have been in- 
corporated: The Fishkill Water Company, Fishkill, 
N. Y¥, Capital stock, $100,000. Willard F. Inman and 
others, ineorporators. 

The Abilene Water and Electric Light Company, Abi- 
lene, Kansas. Capital stock, $200,000. J. I. Drake, Ma- 
lone, N. Y., and others, incorporators, 

The Salt Spring Valley Water Company, New York 
City. Capital stock, $5,000. Herbert P. Brown, 20 Nas- 
sau street, and others, incorporators. 


THE work ofenlarging the North Side water-works at 
Chicago is being pushed rapidly. The contract entered 
into several months ago by the city with the Holly 
Manufacturing Company, of Lockport, N. Y., calls for 
the completion of the work before August 1, 1886. This 
addition includes two engines, with a daily capacity of 
24,000,000 gallons. Of the engines already in, the largest 
have a capacity of 36,000,000 gallons daily, and the 
smaller ones of 18,000,000, so that the increased capacity 
will represent about 40 per cent. of the present pump- 
ing force. The new engines require the sinking ofa 
great well, 12 feet in diameter and 40 feet deep, and also 
the construction of a drift or branch tunnel, 5 feet in 
diameter and 200 feet in length, to connect with the 
eribtunnel. The drift is at present nearly completed 
except joining it to the largertunnel. The work of 
digging the wellis drawing to a close. The city has 
advertised for bids for the stone supply for the wall 
and foundations. City Engineer Artingstall stated that 
the work of digging and laying of foundations both for 
the engines and the building would be done by the city, 
as it would be dangerous to put the work into a con- 
tractors’ hand, because of its nearness to the present 
works and the liability to accident, which would cripple 
the works. The new engines will require a new build- 
ing: this will be located north and east of the present 
structure and will front on Pearson street. A tempo- 
rary wooden structure will be put up at first to protect 
the engines and pumps, and the large permanen, 
building will be reared outside. Work on the founda- 
tions ean not be commenced till about May 1, as that is as 
early as the stone can be got from the quarries. There 
will also be an important addition to the water mains 
on the North Side. The great iron pipes are already 
being placed on Chicago avenue. They are 36 inches in 
diameter, while the old ones are but 24 inches. The 
new main will be placed in addition to the old one, and 
will extend west from the works to the bridge on 
Chicago avenue and from there north on Larrabee to 
Division street, there connecting with the Division 
street mains. The cost of the engines and pumps and 
machinery furnished by the Holly company is $93,000- 
The entire cost can not be approximated as yet. 


253 


Water Pressure in Mains of Various Cities. 


In Business District. 


Day Pressure. Night Pressure. Fire Pressure 











Ibs. Ibs. ibs. 
85 to 110 85 to 110 85 to 110 
45 45 to 48 90 to 125 
100 115 100 to 115 
40 40 90 to 100 
24 to 33 35 4 to 35 
45 48 45 to 48 
80 
50 to 90 _— —— 
5to 10 15 to 25 —— 
30 20 8) to 100 
40 40 100 to 150 
45 55 75 
45 —_—— 80 to 110 
100 100 100 to 130 
40 40 180 
45 65 45 to 65 
50 to 70 60 to 75 50 to 70 
40 to 115 a ae 
60 68 to 70 60 to 70 
38 to 40 35 65 to 100 
40 BM 40 
30 to 40 0 
45 to 48 45 to 48 100 
100 100 100 
65 — 100 to 150 


Tre WASHINGTON AQUEDUCT TuNNEL.— Rumor has it 
that the entire length of the tunnel (20,715 feet) now 
being driven for the improvement of the water supply 
of Washington, D. C.. must be bricked at an expense of 
$395.000. The same authority has it that the section of 
the tunnel will also have to be enlarged to receive the 
brick lining. 


TuHEBienville Water Supply Co. will probably build 
new water-works at Mobile, Ala. The supply of water 
is to come from Clear creek. The route has been sur- 
veyed and the company are ready to begin work in sixty 
days after the passage of the ordinance. This calls for 
350 hydrants, two pumps of 50,000 gallons each, a public 
fountain in each ward and the privilege of purchase by 
the city in fifty years. 


Brps on pipe, ete., for Mansfield, O., water-works are 
as follows: Cincinnati & Newport Iron and Pipe Co., 
Newport, Ky., $26.75 per ton of 2,000 pounds, F.O. B. cars 
at Mansfield, O., specials 2'.. J. J. Fisher, 91 Liberty St., 
New York, $33.85 for 4-in. pipe per gross tons, F. O. B. 
cars, 932.85 for 6-in. pipe per gross tons, F. O. B. 
ears, specials 3's. Dennis Long & Co., Louisville, Ky., 
$27.45 per ton, 2,000 pounds, F. O. B., specials 34%. Con- 
tract awarded to Cincinnati & Newport Iron Pipe Co. 


AT a meeting of the city government of Calais, Me., 
the contract for the construction of the water-works in 
that city was awarded to W. E. Gould, of Portland, Wes- 
ton Lewis and Josiah 8. Maxcy, of Gardiner. They will 
furnish a steam pump with a capacity of 1,500,000 gal- 
Jlons and an iron steam pump of 500,000 gallons. The 
water will be taken from the St. Croix river, the city to 
pay $3,000 a year for the use of sixty hydrants fortwenty 
years. 


Tue Citizens’ Water Company, of Memphis, Tenn., 
has been incorporated by Samuel R. Bullock, Emile 
Waltmann, Eugene F. Fuller, J. C. Neely, W. H. Moore, 
John W. Dillard, Napoleon Hill, W. D. Wilkerson. I. N. 
Snowden, H. M. Hill, John Overton, Jr., W. N. Wilker- 
son and N. Fontaine. These gentlemen say they will 
solve the water problem for Memphis by furnishing a 
better article than is now served by the Memphis Wa- 
ter Company. The supply will, it is thought, be ob- 
tained from Horn Lake, 12 miles south of Memphis. 


Dvuranao, Cot., April 7th—Mr. J. W. Hanna of the 
Montezuma Ditch and Water Company, arrived from 
Denver last night, and this morning commenced mov- 
ing the last of their machinery and supplies to the val- 
ley. They expect to have everything in place by May 
ist, when work on the great tunnel will be commenced 
and be pushed vigorously to completion. Ifmoney and 
labor can do it, they will turn the water from the Dolo- 
res river into the valley by May 1st, 1887. 
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MARYVILLE, Mo., April ist.— The first dirt was thrown 
to-day on the water-works system. Mr. A. H. McCor- 
mick, of Parsons, Kan., is the contractor. Seven and 
one-fourth miles of supply mains will be laid, on which 
will be located fifty double-tip fire plugs. Seven du- 
plex, compound, condensing pumps will be used, cap- 
able of supplying 2,250,000 gallons of water per day. 
The water is taken from the One-Hundred-and-Two 
river, and the supply is inexhaustible. In addition to 
this direct pressure, a reserve force will be supplied by 
a steel stand pipe, 19 feet inside diameter and 130 feet 
high, requiring eighty-one tons of steel for its con- 
struction. The works will cost about $100,000, and will 
be completed in about five months. 


Mr. Purasant, Pa., March 29th.—The Frick Coke 
Company, owning the charter of a corporation for sup- 
plying the borough of Mt. Pleasant with water, has 
adopted a system of water supply which will furnish 
the Standard and Morewood plants with an abundance 
of water and also furnish a portion of the borough with 
a sufficient fire protection, and opportunity to make 
hydrant connections. The system will include a forty- 
acre retaining dam on Jacob creek near Bridgeport, a 
large reservuir in Mt. Pleasant and coupling-mains 
which will carry the water to the several coke plants 
owned by the corporation. The offer of free fire pro- 
tection was made to the town authorities and will be 
accepted by them after a few differences have been ad- 
justed. 


DeTROIT’s WATER SuppLy.— ‘I don’t think the people 
of Detroit properly realize the great benefits of an 
abundant and wholesome water supply,” said John 
Quinn, the sub-marine diver, recently. ‘“‘A short time 
ago I entered into a contract with the corporation of 
Chattanooga, Tenn., to put strainers in the pipes 
leading from their reservoir to the Tennessee river. 
I had occasion to examine their water supply carefully 
and subsequently, while on my way home, I took ocea- 
sion to inspect the conditions of other towns and cities 
located on water courses. Chattanooga, I think, has 
one of the most creditable water-works in the South, 
and yet I have no doubt that the condition of the water 
which people drink there would excite the disgust of 
the least sensitive citizen of Detroit, who has been 
drinking our pure lake water for years without giving 
a thought to the difference between his situation inthis 
respect and the less favored Southerner. The receiv- 
ing pipes of the Chattanooga works extend into the 
stream a distance of only 40 feet. The water is shallow 
and when it is at the lowest stage the pipes are barely 
covered. The works are located at the lowerend of the 
city, and a bend in the river places them exactly on a 
line with the sewer cutlets. The fact is, the pipes 
could not be better located to receive all the filth and 
refuse of the city. All the surface filth drains into the 
river, and matters are made worse by the steamboats, 
all of which stop at docks up stream from the pipes. 
No pretense is made of filtering the water after it is 
pumped from the river, but it is used as fast as it can 
be supplied. Witha larger reservoir it would be pos- 
sible to improve the water by allowing it to settle, but 
no move has been made in the direction as yet. It 
makes me very tired indeed, when I hear a Detroit 
man 2omplain about the water he is getting.” 


A Test of the M. T. Davidson compound, pumping, 
engine, lately erected at Norwood, Mass., shows a re- 
markable duty when the small size of the pumping en- 
gine and low head under which it was operated, are 
considered. The test was made under L.L. Gerry, C. E., 
and. W. E. Park, M.E. The following is a summary 
ofthe test: Average steam pressure, 58 lbs.; average 
vacuum, 26;% in.; total coal put in fire, 3,4404¢ lbs. ; revo- 
lution of engine in 24 hours, 58.040; average revolu- 
tions per minute, 403,: piston speed per minute, 165.794 
ft.; mean head by water pressure gauge, 127.97 ft.; lift 
of suction, 13.45 ft.; total lift from pond to reservoir, in- 
cluding friction, 141.42 ft.; total piston travel of test, 
119,388.28 ft.; 238 776.56 ft. < 1.069 sq. ft. (area piston) 255, 
252.142 cu. ft.; 119,388.28 ft. < .0308 sq. ft. (area piston 
rod) 3677.159 cu. ft.; displacement of piston rod 255,252.- 
142 cu. ft. X 3,677.159 cu. ft. = 251,574.983 cu. ft. water 
pumped; 261.574.983 cu. ft. 6242 Ibs. — 15,723,436.44 Ibs. 
water pum ped: 15.723,436.44 Ibs. X 141.42 ft. lift = 2,223,- 
608,381.34 foot-Ibs. 2,223,608,381.314 ft. lbs. + 3,4404¢ lbs. 
coal = 64,630,384 foot-lbs. duty. 

Remarks.—Average coal per hour, 143.351 Ibs. ; average 
water in boiler, 14s gauges; highest water in boiler, 14 
gauges; lowest water, 1 gauge; highest speed of en- 
gine, 8 strokes per minute; lowest speed, 78 strokes, 
speed of air-pump. 69 strokes per minute; main engine 
throttle open one-half turn; injection valve, open one- 
third turn; *s-in. air valve in suction open one-half 
turn: average temperature feed water, 137.6; boiler 
room, 87; highest temperature engine room, 88; lowest, 
72; the guarantee of the company was 55,000,000; the ex- 
cess of duty over contract was nearly 18 per cent. 
There were weighed back at the end of the test, 318 
lbs. of ashes, cinders and clinkers. which could be de- 
ducted under the terms of the contract. The duty un- 
der such conditions would be 71.2 millions, or 30 per 
cent. in excess of guarantee. 


ENGINEERING NEWS AND 


NEWS OF THE WEEK. 


Railroads, Bridges and Canals. 


St. Louis & San Francisco R. R.—100 men are at 
work in the tunnel through the Back Bone mountain 
near Hackett City on the southern extension, and will 
have it open by the time the grading reaches that 
point. 

The Zanesville, Mt. Vernon & Mari-n R. R. Co. 
has filed a certificate declaring its intention to build a 
branch line from Fredericktown, Knox county, O., to 
Cory, Wyandotte county. 

Georgia Midland R. R.—Cotumsus, Ga., April 8.— 
Mr. P. P, Dickinson, of New York, who has the con- 
tract to grade the Georgia Midland R R. states that ac- 
tive work will begin on this roadin three weeks. The 
contract for rails has been signed, and the first ship- 
ment will arrive soon after the first of next month. 


The Omaha Southern R. R. has filed articles in the 
office ofthe Nebraska Secretary of State. The north- 
western terminus of the rvad is to be Omaha, and it 
will run south through Douglas,-Sarpey, Cass, Otoe, 
Johnson, Lancaster and Gage counties to the State 
line on the southern boundary of Jefferson county. 


Northern Pacific R. R. Branch.—It is stated that 
not more than $100,000 would be necessary to build the 
proposed branch of the Northern Pacific R. R. from 
Drummond to Phillipsburg, making the average cost 
per mile $3,000. This low estimate is made because of 
the absence of heavy grades and the small number of 
euts and fills. ; 


The Third Ave. R. R. Co. of this city has contracted 


with the Jonson Foundry & Machine Co., 118th street ° 


and Harlem river, forthe building of a cable railroad 
along 125th street from the East river to Fort Lee ferry. 
The Jonson Foundry & Machine Co. are to supply every 
requisite, ready for the running of the road. Work to 
be commenced at once. 


Minneapolis, Lyndale & Minnetonka R. R. The 
company has filed the map of their proposed extension 
to Hutchinson. The route surveyed practically fol- 
lows the southern boundary of township 117, north 
from Excelsior to Hutchinson, passing to the south 
around Lake Minnetonka and Goose Lake, and to the 
north around Silver lake, in MeLeod county. 


Minneapolis & 8t. Louis R. R.—It is said that the 
line recently surveyed from Minneapolis to Buffalo, 
Fair Haven and Painsville is in the interest of the 
Minneapolis & St. Louis. It is intended that the new 
line shall parallel the Manitoba’s lines running south 
from Breckenridge. Agents are now buying right of 
way. 


C. B. Q@.—The line which the Burlington proposes to 
build into New Mexico will leave the main line of the 
road at Red Cloud, Neb., cross the Union Pacific R. R. at 
Hays City, Kan., thence bearing southwest, crossing 
the Atchison at Dodge City, running through the cor- 
ner of Las Animas county, Col., into the neutral strip 
and New Mexico by way of the valley of the Dry 
Cimaron, thence by way of Apache and down the Cana- 
dian river, coming up the Mora valley to Las Vegas, 
and crossing to Santa Fe westward over the Navajo res- 
ervation. 


Mississippi Valley R. R. Tunncl.—VicksBuRG 
Miss., April 6.—The tunnel of the Mississippi Valley 
Railroad through a spur of the Walnut Hills, south of 
this city, and which has been in course of construction 
during the past eighteen months, was finished to-day, 
and will be inspected and received by the General Su- 
perintendent, M. Burke, to-morrow, he having arrived 
here to-night for that purpose. The construction of 
this tunnel has been accomplished in the face of many 
difficulties, having been built through a hill composed 
of marl and quicksand, which baffled one set of con- 
tractors, and was finally accomplished by Messrs. Shay 
& McDonald under special contract with the company. 


The 8t. Paul, Minneapolis & Manitoba R.R. Co. 
has started out a party of surveyors from Devil’s Lake, 
Dak. They will run a line northwesterly, in the diréc- 
tion of the Turtle mountains, The distance from Devil’s 
Lake tothe foot of the mountains is ninety miles, but 
it is only proposed to have the surveyors, at present, 
cover ore-third of that distance. The company will 
begin the construction of this extension as soon as the 
survey is completed. The country through to the 
mountains possesses a very rich soil, and is already 
well peopled. In addition to thissome coal discoveries 
have been made in the mountains, which the company 
is anxious to have developed. Work upon the 8t.Cloud 
& Willmar branch is progressing rapidly. Last year the 
line was graded south frem St. Cloud a distance of 
twenty miles, and tracklayers are now putting down 
the steel. This is the branch it is proposed to build to 
Sioux Falls from Willmar. A company was recently or- 
ganized to build this portion of it, 


The Columbus & Eastern RB. R. will be built to z 
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ville and into the Brush Creek coal field this seas, n. 


Alabama Grand Trunk R. R.—A New York syndi- 
cate will purchase the road and will complete it from 
Mobile to the Warrior coal fields, 250 miles. The r. vad 
was built about twelve years ago, but never pushed fur- 
ther than Japan, Ala., a branch of sixty miles. There 
being no business for so short a line, it went out of 
operation. 

Street Railroad Paving.—The street railway com- 
panies of Philadelphia must pave and keep in repair all 
streets upon which their tracks are laid. That is the 
substance of the opinion sent by the City Solicitor to 
the Mayor recently in reference to the ordinance ap- 
propriating $70,000 out of the surplus of gas loan No.9 
for improved pavements on streets occupied by passey- 
ger railways. Upon the receipt of the Solicitor’s opin- 
ion the Mayor at once wrote out his veto of the ordi- 
nance and sent it with the opinion to Councils. 


The New York Dock Department has moved to its 
new building on Pier A, North river. It is of granite 
masonry, and the foundations of some of the stone 
buttresses are nearly fifty feet below the river bottom. 
Though not quite so large it is of the same style as the 
adjoining pier, No. 1, which is the only other stone pier 
on the water front. The pier cost $80,000, making the 
total cost about $120,000. The building is of brick, iron 
and terra-cotta, and that portion adjoining the bulk- 
head is made fire-proof, and will be used for storing the 
records of the department. 


Braz‘lian Railroads.—Glaser’s Annalen has the fol- 
lowing note about railroads in Brazil: Length of road 
in operation, 6,132.313 kilometres; length of road under 
construction, 1,990.935 kilos.; length of road projected 
5,455.123 kilos. ; total 13,578.372 kilos. Of this total the Goy- 
ernment owns 1,457.513 kilos. in operation, and has 559.875 
kilos. under construction. In regard to gauge of track 
of the roads in operation the following appears: 1,354.- 
937 kilos. have a gauge of 1.6 metre; 12.500 kilos., 1.4 
metre; 18.625 kilos., 1.2 metre; 334.082 kilos., 1.1 metre: 
4,116.969 kilos., 1.0 metre; 190.200 kilos., 0.96 metre: 99.0 
kilos., 0.76 metre; 6.000 kilos., 0.60 metre. 


The Brooklyn Bridge.—At a meeting of the Bridge 
Trustees, held on April12,the committee on mechani- 
eal appliances, consisting of James Howell, Charles 
Macdonald and Thomas C. Clarke, reported that they 
had examined 39 grips, 5 cable lifters and 26 signal, 
brake and grip plans. They gave authority to George 
Westinghouse, of Pittsburg, to try his system on the 
bridge at his own expense; this system includes the 
working of the present grips and brakes by compressed 
air, operated by one person only, The committee has 
inspected in all 113 projects and inventions and has 
closed its examinations. 


An Elevated Electric Railway Vetoed.—A bil! passed 
by the City Councils of St. Louis, has been vetoed by 
the Mayor, who says in his message: “ An elevated 
railway, with electricity as the exclusive motive-power, 
to be restricted to the carrying of passengers, would be 
a credit to the city and undoubtedly a benefit to the 
people at large; but the rights of property damaged by 
its construction should be securely protected, and the 
bill should be so framed as to leave no question as to 
the exclusion of steam asa motor, or as to the pos- 
sibility of its being converted into a freight road while 
in the hands of its projectors or their successors.” 


Colorado Midland R. R.—W. A. Douglass & Co., of 
this city have secured 25 miles of the work recently let 
on the Colorado Midland R. R. Their section lies 
just west of Leadville and includes a 2,200 feet tunnel. 
16 by 18 feet, at an elevation of 11,000 feet, also two 
smaller tunnels. The contractors will start work on 
the Jarge tunnel immediately and a complete plant of 
Ingersoll machinery consisting of “ Eclipse” drills, 
“Straight Line” air compressors, boilers, ete. is 
already on the way, Messrs. Orman & Crook,of Pueblo. 
Col., have the contract for building the road from Lead- 
ville to Aspen, the contract including a tunnel through 
Sugar Loaf mountain. Work will be commenced at 
once. 


Schuylkill River East Side R. R.—The work is be- 
ing pushed vigorously. No work has yet been done on 
the tunnel. The first few hundred feet will be covered 
with a flat wrought-iron roof made of I beams and 
buckle plate, the head room not being sufficient to ad- 
mit of anarch. Within the next few hundred feet the 
ground rises rapidly and plenty of head room can be 
obtained. The method of construction will be by mak- 
ing open cuttings and afterward roofing with stone or 
iron, as the work proceeds, so as not to interfere with 
travel through the Green street entrance to Fairmount 
Park. This will be done in the same manner as the 
tunnel over the Junction R. R. was built on Thirty-se- 
cond street, between Market and Walnut. In all proba- 
bility rock, which can be made available, will be struck 
atno great depth. The contractors for the work are 
Reilly & Nolan. The plans were made by Charles W, 
Buchholz, Chief Engineer of the New York, Lake Erie 
& Western R. RB. 








Railroads in Rochester, N. Y.—At the request of 
the city assessors, the city surveyor’s department has 
prepared a valuable set of tables showing the exact 
number of lineal feet of all main tracks. sidings turn- 
outs, and switches of the numerous railways in the 
city. The N. Y¥. Central & Hudson River R. R. has 
98,838 feet of track and 196,423 feet of sidings. The 
Buffalo, New York & Philadelphia R. R. has 12,065 feet 
main tracks and 17,518 feet sidings; the Erie R. R. has 
10,617 feet main track and 14,575 feet sidings; the 
Buffalo, Rochester & Pittsburg R. R. has 7,973 feet main 
track and 14,306 feet sidings; the Windsor Beach R. R. 
has 2,298 feet main track and 1,268 feet sidings; and the 
Irondequoit Bay R. R. has 7,298 feet main track and 840 
feet sidings. The street railway has 47,384 feet double 
track and 90,409 feet single track in the city. 

A. T. &8. FP. R. R. Extensions.—The following list 
of extensions in Kansas, bas been officially announced, 
work being in progress on many of them: Larned 
branch, now under construction. Great Bend exten- 
sion, under construction to Rush county: this is 
eventually to be a main line, and will add greatly to 
the wealth of the one county. Hutchinson extension, 
Hutchinson to Kingsley: this line will be completed to 
St. John, in Stafford county, this year, and if the aid 
now pending in Edwards county is voted, it will be 
completed to Kingsley next year. Mulvane extension, 
from Mulvane due west: the contract for forty miles of 
this road has been let, and will be built immediately; 
the line will soon be extended west. Douglas branch, 
extended to Winfleld: work is to be finished on this 
extension before fall. Emporia & Eldorado Short line, 
aroad thirty miles in length. Independence extension, 
Independence to Cedarvale via Peru and Elgin, fifty- 
seven miles: this line is to be completed before winter. 
Burlington extension, fifteen miles. Colony extension, 
twenty-five miles in length. Ottawa extension, Ottawa 
to Osage City, twenty-two miles: this line will be com- 
pleted immediately. Work is now going on ona line to- 
ward the Panhandle, through Indian Territory: this 
line will start from Kiowa, being an extension of the 
Southern Kansas R. R. and will give Kansas City 
another great trunk line of more than 500 miles when 
completed. The contract has been awarded to Barney 
Lantry of Strong City, Kan., for building twenty-eight 
miles of road from Ellinor, via Bazaar, and M:stfield 
Green to El Dorado. This road leaves the main line 
five miles east of Strong City, and runs upthe south 
fork of the Cottonwood river, two and a half or three 
miles east of Cottonwood Falls. 


Conflicting Land Grants.—The Sioux City & St. Paul 
Railroad Company and Alexander H. Rice and E. F. 
Drake, Trustees, appellants, vs. the Chicago, Milwaukee 
&St. Paul Railroad Company: The Chicago, Milwaukee 
& St. Paul Railroad Company, appellants, vs. the Sioux 
City & St. Paul Railroad Company, Alexander H. Rice, 
Elias F. Drake, and John H. Gear et al.—Appeals from the 
Cireuit Court for the District of Iowu.—Congress in 1864 
made a grant of land in the construction of a railroad 
from Sioux City, Iowa, to some point to be designated 
by the State upon the Minnesota State line. In the 
same Act it made a grant to aid in the construction ofa 
railroad from McGregor, Iowa, to a point to connect 
with the other road in O’Brien county. The grant was 
ten sections of place limits and twenty miles indemnity 
limits, At the point of intersection of the two roads 
there was a conflict in the land grant limits. The con- 
troversy was as to the rights of the two companies in 
the land within the conflicting limits. The Circuit 
Court held that each company was entitled to an un- 
divided half of all the lands within the overlap, regard- 
tess of the limits of place and indemnity. The Supreme 
Court holds that the lands within ten miles of place 
limits of the Sioux City & St. Paul Company and out- 
side of the place limits of the other road belong to the 
former 6ompany exclusively; that the lands within the 
ten-milé limits of the Milwaukee & St. Pau! Road and 
outside of the place limits of the Sioux City & St. Paul 
Road belong to the former road exclusively, and the 
decree o the lower court is reversed in these two par- 
ticular, The court also holds that when the place 
limits @onflict each company takes an undivided 
moiety, and that in the indemnity limits, there having 
been no selection by either company, each company 
takes an undivided moiety. As to the last proportion 
the decree of the court below is affirmed. 


The Kansas City Cable Road.—The remarkable 
Success of the first cable railway in Kansus City has re- 
sulted in the granting of franchises for new cable lines 
which will make the city conspicuous for its street 
railway facilities. Its topographical features make 
Kansas City the most appropriate place, perhaps, in the 
country, for the highest development of the cable 
System. 

Of the new lines to be built, the first in the field, and 
the most important in magnitude is that of the Grand 
avenue Railroad Company, which will extend from the 
Chicago and Alton depot at the north end of Walnut 
street, near the Missouri river, south along Walnut 
Street to 13th street, east one block to Grand avenue, and 
south on Grand avenue, past the southern city limits, to 
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Westport with a long branch from Grand avenue east 
on 15th street and its extension, Blue avenue, a new 
boulevard to the (new) eastern city limits. Grand 
avenue and Blue avenue are the widest streets in the 
city. The former is a leading retail street within the 
limits, and its extension beyond to Westport will be 
lined in a few years with attractive suburban resi- 
dences. The character of the broad and beautiful Blue 
avenue is already estublished as a residence street of 
the highest order. 

These lines will have a total length of six and one- 
half miles of double track. 

The construction of the 15th street line and of that 
part of the Westport line beyond the city limits wili be 
begun inafew days and completed this year. Upon 
the other parts of the route, mostly occupied by a busy 
horse earline owned by this company, consiruction 
will in general be deferred tillthe last, and then pushed 
with extraordinary energy to a completion early next 
year. 

The Grand avenue Railway Company owns all of 
the celebrated Root and Hallidie patents, and their 
road will be constructed substantially like the Market 
street railway of San Francisco. 

The company is composed of a very strong and en- 
terprising body of capitalists, whose interests as large 
property owners, support their purpose to make a 
model cable railway with the latest improvements. 
The estimated cost of the road is one and a half mil- 
lions of dollars, inclusive of $200,000 for the engine 
house, its site, and machinery. 

The officers of the company are Wm.'J. Smith, Presi- 
dent; Walton H. Holmes, Vice President and General 
Manager, and J. F. Thornton, Treasurer. The firm of 
Knight & Bontecou are the engineers. 


CONTRACTING. 


Paving,—Omaha, Neb., has awarded contracts for 
paving as follows: 100,000 cubic yards of cedar block 
paving at $1.88. 35,000 cubic yards of asphaitum at 
$2.95. 25,000 cubic yards of Colorado sand stone at $2.61, 
and 15,000 cubic yards of Sioux Falls granite at $2.53'4. 
60,000 lineal feet of curbing at 90c. 


Drain-Pipe.— Manchester, N. H., recently received 
three bids for drain-pipe. F. B. Potter bid 60 per cent. 
off list prices, but withdrew his bid, and the amount of 
Akron pipe was divided equally between Thomas A. 
Lane and O. D. Carpenter, the other two bidders, at 59 
and 54 per cent. off the list prices. 


The Cascade Tunnel.—All the necessary prepara- 
tions are being made for driving the Cascade tunnel 
for the Northern Pacific R. R. in Washington Territory 
with the latest improved machinery and appliances. 
Nelson Benett, who was recently awarded the contract, 
is now busily engaged in setting up the plant of In- 
gersoll machinery. Thetunnel will be 10,000 feet long 
and will be driven from both ends simultaneously. In- 
gersoll drills will be used in the headings and on the 
benches and the work will be lighted throughout by 
electricity. The progress of this work will be watched 
with interest as some pretty fast driving is expected. 


Wooden Sidewalks.—At St. Paul, Minn., bids were 
received for the construction, relaying and repairing 
of such wooden sidewalks as may be ordered by the 
Common Council from April 1, 1886, to November 1, 1886, 
as follows: 
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William Forrestal..| $16.47 $0.20 Pe eee 

John W. Doherty.. 17.87 0.20 0.04 $5.00 
George W. Reese..| 17.25 0,20 0.05 5.00 
8. P. Folsom, Jr...-- 17.45 0.20 0.05 4.50 








The bids were referred to the City Engineer for re- 
port as to the lowest bid, and City Attorney for report 
as to regularity of bids and bonds. 


Welland Canal.—The contracts for the Welland 
canal enlargement were let as follows, in every case to 
the lowest tenderer: 

Section A, Cook & Jones, Brockville, Ont. 

rg B, E. A. Smyth & Co., St. Catharines, Ont, 

a7 ©, oid ad ay e ry 
D, McDonald & McParland, Toronto, “ 
* E, E. A. Smyth & Co,, St. Catharines, “ 
F, Soule & Co., Syracuse, N. Y. 


“ H. “ “ “ “ 
a I, Belden&Co., “ " 


a3 J, Gibson & Fuller, Hamilton, Ont. 


The present canal is to be deepened for a distance of 
thirty miles, and all work connected with the enlarge- 
ment is to be finished by January 1, 1887. Bids were 
very close on every section, One hundred and thirty- 
four bids were put in for the work. 
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Dredging. The contract for dredging the Brooklyn 


Navy Yard Pasin has been awarded to Wm. N. Beard 
for $18,000. 


Jasperite.—This material promises to prove a dur- 
able sidewalk. It is a discovery made by Hon. J. H. 
Drake of St. Paul, Minn. who is the patentee. Itis 
made from the Sioux Falls jasper stone, third in hard- 
ness from a diamond, crushed to different sizes—the 
top layer consisting of washed and sifted jasper about 
the size of a pin head. By admixture with selected 
English cement and with chemicals which indurate the 
stoneand make it a positive weather resistant, it is as 
hard as flint and almost impervious to the action of 
the elements, being practically a flre-proof stone. The 
Drake Company, atthe corner of Eighth and Jackson 
streets, are now contemplating the manufacture of this 
stone for trimming buildings. Last season they laid 
walks in front of the McQuillan block at Seventh and 
Minnesota, the residence of Col. C. W. Griggs on Sum- 
mit avenue and elsewhere. By practical test it is an 
undisputed suceess, while it costs much less than the 
best flagging stone. City Engineer Rundlett, among 
others, predicts for it a great future.— St. Paul Pioneer 
Press, 


Savannah, Dublin & Western Short Line R. R.— 
Contracts have been closed for the grading on the first 
forty miles from Savannah, and for the twenty-two 
miles not already graded between Dublin and Macon. 
Capt. John Powers is the contractor on the first forty 
miles out from Savannah, and his contract specifies 
that the work shall be done within sixty days. The 
laying of the rails will be commenced as soon as he has 
completed ten miles of grading. The raiis will be of 
steel, 56 pounds per yard. Bowman. Myrick & Co. are 
the contractors on the upper end of the road, and will 
begin work at once, starting at Macon. Thirty miles 
have been graded between Dublin and Macon. Bids for 
the sixty odd miles not yet let on the Dublin and 
Savannah part of the road wil! be opened on the Mth of 
May. The contractors will be required to complete the 
grading between Dublin and Savannah by the first day 
of September. The contractors on the Macon 4nd will 
begin work on the 17th of this month. Construction 
cars and two 38-ton locomotives, cylinders 17 in. x 241in., 


have been contracted for. The road will cost $10,000 per 
mile. 


Paving and Curbing.—At Jacksonville, IIL, the fol- 
lowing bids were presented, per square yard: 

M. Rabbitt, East State, $1.80; West State, $1.86, includ- 
ing curb. 

J.F. Smith, East State, $1.67; excavating, 14c.: 
ing, 67¢, 

R. Towers, East State, $1.50, Mt. Sterling brick: $1.55, 
Virden brick; curb, 66c. 

C. Thompson, East State, $1.82; West State, $1.88. 

L. Spencer, East State, $1.45; West State, $1.45; exca 
vating, East, 13%c, West, 12%c¢; curb, 70c. 

Sherman Spencer, East State, $1.41; 
excavating, 12¢. ; curb, 69¢. 

John Spencer, East State, $1.41':; West, $1.40; excavat- 
ing, 11% ¢. and Me,; curb, 70e. 

John DeLees, East State, $1.69's; excavating, 15c.; 
eurb, 67e, 

P. Rabbitt & Co., East State, $1.85; West, $1.91; exca- 
vating, including curb, 15e. and 14e. 

J. Vaseoncellos, excavating only, 11 ‘¢. 

The committee recommended the acceptance of M. 
Rabbitt’s bid for paving with Virden brick for upper 
course according to sample shown, and of J. Vagcon- 
cellos’ bid for excavating. 


eurb- 


West, $1.42; 


Paving and Curbing—The city authorities, of 
Springfield, Ill., have awarded the contracts for both 
paving and curbing to A. J. McBean & Co., of Chicago, 
their figures being the lowest. The contract is for 
white cedar blocks on an oak bed, and for limestone . 
curbings. The following are the figures offered, the 
bids for the eurbing being per lineal foot and for the 
blocking, or paving, per square yard: 

J. B. Smith & Co., Chicago. curbing, sandstone, 65 
cents; limestone, 68 cents ; blocking. hemlock bed, $1.38; 
oak bed, $1.41. 

A. J. MeBean & Co., curbing, sandstone, 65 cents: 
limestone 67 cents; blocking, hemlock bed, $1.27; oak 
bed, $1.345, 

McAdams & Co., Chicago, curbing, sandstone. 79 cents ; 
limestone, 78 cents; bloeking, hemlock bed, $1.44; oak 
bed, $1.48. 

John Bretz, Springfield, curbing, sandstone, 68 cents; 
limestone, 72 cents: blucking, hemlock bed, $1.44. 

Jobn F. Hunt & Co., Decatur, curbing, sandstone, 634 
cents; limestone, 70% cents. 

Young & Co., Columbus, O.. curbing, sandstone, 6844 
cents ; limestone, 74 cents. 

Young & Son, curbing, sandstone, 65), cents. 

The figures are a decided reduction on those of last 
year. Under that contra t it cost $112 per forty feet 
with hemlock bed. This contract offers the paving 
with that bed for about $98, or with the oak bed, as 
chosen, for about $104. There will be over $100.000 worth 
of new paving. 
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Market Report of Engineering Materials. 


New York April 15, 1886. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 


STRUCTURAL LRON 
Angles.... ..-. 1.95e @ 2.10¢ 
= ste ++ 2.35 @ 2.46 
+. 2.35 @ 2.40 
Beams and channels, American 30 
Tank Plates ° 215 @ 2.20 
EE OS so 5 k.nGoes cs cnvedcne'ectecesudees 2.4 @ 2.5 
8.2el plates, Tank 2.6 
WROUGHT-IRON Pipz. PITTSBURG. 


Butt welded, black..........Discount 
a “ — galvanized....... es 324. @ 35 
Lap welded black 6236 

ny galvanized ; : » 45 
ee SR ben ccdésersecseeess 


42% @ 45 


R 


ALLS, 
Steel (large lots at mill) $34.00 @ $35.00 


ENGINEERING NEWS AND 


Union AKRON CEMENT Co,: 
Akron “Star” brand, 


ASPHALT, 
Rock. 
Prices range per ton......+++-++++++++++ $15.00 @ 20.00 
According to quantity or brand, and 
whether taken from vessel or store, 


PAVEMENT. 
Barber’s Asphalt sevseeess $2,560 @ $3.50 


finishing 
Kingston, ground : 
Add 25¢, to above figures for yard rates. 


STONE. 
Cargo rates at New York. 
Amherst freestone, No. 1 


Berlin 
Berea 
Brown stone, Portland, Ct. 
= Belleville, N. J. 
Granite, rough..........- 
Common building stone per load. 
Base shone. from 2% to 6 ft. lengths, per 


per cub. ft. 
No, 2 " 
light drab 

in rough 


oese 


BERS 
ZSR= 


& 
a 


saevee 


© ©D9® ©0908 
3 sk 


eo Seer KOS 


2 pere 
& 8838 


Old raiis..-- 

Old rails, steei. 
KR, spikes........ - va . 
It B, splice-plates........00..see seosesees 
KR. track bolts, square nuts......-.-- 


20.00 @ 

22.006@ 23.00 
2.25¢, @ 2.40¢. 
1.75 @ 2.00 
3.00 


SLATE. 


Purple roofing per square. 


reen 


“ 


5.00 


Barb-wire fencing, galvanized 
¥ = 4.00 


painted 
Corrugated 16OM..-cccecccvecs coocecces i“ 
Nails 
Iron, per keg ; 
Steel Oko é vadccstnnesse becedesg: wvteses 


METALS. 


2.30 @ 
2.60 @ 


2.35 
2.70 


Copper. 
Lake Superior 
Other Brands 
LEAD. 
Com, Domestic 
Lead Pipe ; 
Tin-Lined Lead Pipe 
Sheet Lead 
ZINc, 
Sheet. 


$11.30 @ 11.36 
10.00 @ 10.12 


4.75 @ 4,90 


BRICK. 


Cargoes (afloat) 
Haverstraw.....--+.+--++ bsdenn ane 
Pishkill...cc.co» donee hcntnesamnae — 
Up-River, .....secccccsvccccccccccseecsees 
Jerseys 
Long Islanc 


7.75 @ 826 


7.25 @ 7.50 
6.75 @ 7.50 


Oroton, red......+...5- «0ebe eb ebe Ses csedece 
rs dark 

brown 

Philadelphia pressed 

Trenton « 

Baltimore 


uff _ . 
Enameled English 
ex American 
Fire brick 


SSesese2e2 


CEMENT. 


Ihe following price current is made up entirely from quotations 
furnished us directly by the firms Sealing n each brand; the prices 
are understood to be wholesale in New York, subject to such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works........ $2.50 @ $3.00 
BaRTsJER & MEYERSTEIN: 

Hanover Port.and, 2.60 @ 
Beiwonti & Co.: 

Hemmoor “ Crown” brand 
JAMES BRAND: 

K, B. & 8 


2.65 
2.50 


3.00 
2.60 


we 
-o 


BROOKS, SHOOBRIDGE & Co.,. +++ 00+. - ese eens 
HowARD FLEMING: 

Gibbs’ English Portland, 400 Ibs...... .. 

K. B. & 8. on rf 

Stettiner, 

Lagerdorfer, 

Fieve, A 1, Belgian 

Koman, 

BOOMS OS CORTBO,.< s c006 cc ccovccccceccesccive 
a4 Ps can caudc ashen és aakeere 
Superfine 
FIsHEer. ERSKINE W.: 

Stettin (German) Portland Cement... 
GABRIEL & SCHALL: 

Vorwohler “ Lion” 

Hupson River CEMENT Co, Rosendale.. 
JOHNSON & WILSON: 

Saylor’s American Portland 
LesLey & TRINKLE, Philadelphia, Pa.: 

“Giant” Portland 

Improved “ Union” 


an 
® $6 


8 


German 


prow pewe po 
RHRRRAR 
®POOS 


“ 


© weno po po pope 
SSSSSaRRSES 


Nw 
aa 
a 


co 
- 
oso 


ne 
_ Portland,.... 

New York CeMEN? Co.: 
Rosendale,............ deeseecctvew bildiaw das 

N.Y. & Rosen DALE CEMENT Co. ; 
Rosendale, * Bridge ” brand 

SINCLAIR & Bauson: 

K. B. & 8 

STANDAR 

E. THIELE: 
Dyckerhoff 

UNIreD STATes CEMENT Co.: 
Windsor 


POOR OHO Rees eeee ee Bese ereneee 


- 22 


3.88 


- 
Ss 82 


od 
Black Penna. (at New York) “ 


LUMBER. 
Prices for yard delivery in New York. 


Prine, Common box per M. 
Choice cs 
Tally plank,1% in.10 in. dres’d. each. 
Tally boards, dressed com, z 

Spruce, Boards dressed = 
Plank, 1% in = 

- 2in. % 

; 2in. dressed = 
Timber per M. 

HeMLOocE, Boards each, 

JOist, 23 X 440 4X6 im. .ceceecevcceearee 

Oak per M. 

CYPRESS 1, 14, 2 and 244 in cs 

YELLOw Pring, Girders eo 
Dressed socrtng. ce 

SHINGLES, Extra shavec pine, 16in. °° 


85 
2.28 
eke ses 


gkkess 


OO GHHHHHOHHHSSHOOSO 
8 


% 


Re 
Ssetkes 


BR 
o 8838 


sawed 18 in. 
LaTH, Cargo rate 


Sa ssssaesees 


ro 
BS 8 


bt 
: 


PAINT. 


Lead, white, American dry per lb @ 

iG ete “in oil pure * 

“English, B. B. in oil J @ 

_“* Red, American @ 
Litharge mR @ 
Venetian red, American ~ @ 
Indian red = d @. 
Vermillion, American lead o -103¢@ .12 
Paris green * 16 @ 
Umber, Amer. raw and powdered per lb. .014@ 
Drop black, Amer.. chads 7 @ 


Chrome green....--++....6+ 
Oxide zinc, American....... 
: “ French 


Trade Notes, 


THE Boston & Lowell R. R. shops, in Concord, N. H., are build- 
ing four new locomotives. 


THE Peninsular car works are builditg 400 box-cars, thirty-four 
feet long, for the Cincinnati, Hamilton 4 Dayton R. R. 


THE Taunton Locomotive Works, Taunton, Mass., are building 
two locomotives with 18 x 26-inch cylinders for the Old Colony R. R. 


THE Baldwin Locomotive Works have an order for ten standard 
gauge locomotives for the South Carolina R. R. 


AT Saccarappa, Me., a skating rink building has been purchased 
with a view of converting it into a manufactory of steel Ings. 


Forty students from Cornell University have been going the 
rounds of the steel works, locomotive and machine shops and 
other industries of Pennsylvania. 


THE Belgian Government has forbidden the use of dynamite in 
collieries and mines by workmen. Henceforth only overseers 
will be intrusted with the explosive. 


THE New Albany, Ind., Ra‘l Mills intend to manufacture mer- 
chant bar iron, and are making extensive additions to their build- 
ings and machinery. 

THE plant of the Kentucky Rolling Mill Co.. Louisville, Ky., has 
been purchased by the Ewald Iron Oo., of St. Louis. It is thought 
probable that the plant will be put in operation. 


TBE Union Iron & Stee] Company of Chicago will resume opera- 
tion by June, having made very extensive improvements in its 
plant. 


CHE Pennsylvania R. R. is building at its Altoona shops twenty- 
two new passenger engines, ten of class “0,” and twelve of class 
- 

THE N. Y. Central & Hudson River R. R. shops st East Buffalo, 
N. Y., have completed a new passenger locomotive with 17x 2)- 
inch cylinders and 66 inch driving wheels. 

THE Rhode Island Locomotive Works, Providence, are building 
five consolidations, with 20 x 24-inch cylinders and 59-inch drivers 
for the Fitchburg R. R. 


Srx Companies control the entire anthracite coal output of the 
United States. These bave entered into a compact by which the 
product of the present year has (been apportioned among them. 
They can raise and lower the price at will. 


APRIL 17, 1886. 


THE N. Y. Central & Hudson River R. R. Co. has ordered fift, 
new passenger cars, of which the Gilbert Car Company wil] build 
twelve, the Jackson & Sharp Company eighteen, and the Barney & 
Smith Conjpany twenty. 

Two engines for the Fremont, Elkhorn & Missouri Valley RR 
one for the Fort Erie & Mount Vernon R. R. and two for the 
Chicago & Northwestern R. R. have recently been turned out of 
the Schenectady Locomotive Works 


THE Pittsburg Steel Casting Co. are turning out over 100 tone of 
refined Bessemer steel every twelve hours. They have recently re- 
ceived an order for 500 tons of extra fine bridge stee! Ser an 
Kasterr. firm. 

E. THIELE, the American representative of the Dyckerhott 
Portland Cement, has issued a neat pamphlet treating of the 
cement mentioned, its qualities, tests and the proper method of 
use. These pamphlets will be furnished on application to the 
above agent at 78 William street, New York. 


THE Belvidere Iron Co’s property, located near Oxford Furnace 
New Jersey, was sold March 19th and a new company wa< organ- 
ized, who have already commenced work and contemplate sirip- 
ping a large area of ground, so that they may work the bed as an 
opencuat The ore is mostly fine and quite red and adapted for 
making Bessemer pig iron. 


WILMINGTON, DEL., April 10.—Tbe Harlan and Hollingsworth 
Company bas declined to contract to build 24 first-class parsen- 
wer cars for the N. Y. Lake Erie & Western R. R. because of the 
uncertainty of the labor market. About $385,000 is thus diverted 
from here. The company has won the euit which was brought 
against it by the owners of the steamboat “Excelsior” for 
breakage of walking beam. The latter claimed that it broke 
through defective constraction and wanted $20,000 damages. 


DRUNKEN Habits OF THE BRITISH WoRKMAN.—Mr. Arrol, con- 
tractor for the Forth and Tay Bridges, said ata soiree on Friday 
at Dundee, that drink was the greatest curse he had to contend 
with among Scotch and English workers at Forth Bridge, and 
solely for that reason he had to employ Belgians and Italians to 
sink large caissons. It was not because they were better men, 
but because they were more steady. Mr. Arrol stated that the 
new Tay Bridge would be finished within a year.—Coal Trade Re. 
view. April 2nd. 

WEIGHTS. 

Weight of Lumber, Ete,, Dry. 
Drop siding, per 1,000 ft 
Flooring, dressed and matched, per 1,000 ft 
14 in. siding, dressed, per 1,000 ft. .. 
Ceiling *, in. thick, per 1,000 ft .... 

“ ¥ “ “ “ 

Boards, dressed, one side 
Bill stuff, rough, per 1,000 .t...... 2... ...e. ec ceecnuee 
Shingles, per 1,000 ‘ 
SU, FAS BD PIRI 5s iris ck iii cca ice diccswerscovaverssss d 
Pickets, dressed, per 1,000 pieces ........ 
Pickets, rough, per 1,000 pieces. 
For Norway, add 20 per cent, to above weights. 
For Yellow Pine add 30 per cent. to above weights. 
For Oak, Ash and Maple add one-third to above weights. 


Weight of Mouldings, 
Linch x Linch, per 100 I'neal ft 


Weight of Doors. 


Sion 
In. Thickness. 
B gin. 


. 


Four Panel. 
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a 


134 in. 
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“ 
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1% in. 
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Weight of 12 Light Windows, 


{ 


Thickness. 


Weight of 4 Light Windorrs. 
CHECK RAIL. 


| Unglazed 
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AspHaLu®Pavinc Brocks.—The Hastings Pavement Company 
laid upwards of 5,000 square yards of compressed asphalt paving 
blocks in this city, last fall. The size of the blocks are 2x4x5 
and weigh twenty-one pounds. They are made of crushed lime- 
stone and pure asphaltam, subjected to # pressure of 3,000 pounds 
to the square inch, while heated to 250 degrees Fahrenheit. Being 
non-absorbent and noiseless, they are as good as any other aspbalt 
pavement. “They are less costly than stone and are adapted to any 
paving purpose where traffic is not too heavy. The principal part 
of the work doné by the Hastings company was that at 125th 
street and‘Tenth avenue forthe street cable railroad, where the 
blocks have been subjected to a sefwre test with good resullt 
The company is prepared to make contracts for any smount 
paving, and testimonials as to the merits of the pavement can be 
had on application at 140 Pear! street, N. Y. City. 








